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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


January  1963  ranks  among  the  coldest  months  on  record. 
Below-normal  temperatures  were  more  extensive  thanfor 
any  other  January,  covering  all  the  Nation  except  Maine 
and  soutneast  Florida.  The  thermometer  dipped  below 
freezing  everywhere  except  southern  Florida  and  caused 
some  crop  damage  in  the  Southwest  Border  region  from 
Texas  to  California.  Several  stations  in  the  Midwest  and 
South  recorded  their  lowest  temperatures  during  records 
dating  back  several  years  before  the  beginning  of  the  20th 
century.  In  some  northern  areas  the  combination  of  ex- 
treme cold,  strong  winds,  and  snow  at  times  equaled  in 
severity  that  of  any  winter  weather  in  this  century.  Lake 
Erie  was  almost  completely  frozen  over,  a  very  rare  oc- 
currence. Precipitation  over  most  of  the  Country  was 
well  below  normal.  Snowfall  was  heavy  in  the  Great  Lakes 
region  and  Northeast,  but  very  light  in  the  Far  West  where 
the  mountain  snowpack  remained  much  below  normal.  The 
weather  was  mild,  relative  to  normal,  in  Alaska  where 
Anchorage  had  above  normal  temperatures  the  last  two- 
thirds  of  the  month  with  17  days  of  fog,  a  new  record; 
Fairbanks  had  its  warmest  January  in  26  years;  Barrow 
had  33°  on  the  17thequaling  the  highest  of  record  there  for 
January;  and  Juneau  on  the  5th  had  its  first  thunderstorm 
on  record  for  January. 

TEMPERATURE.  --The  month  was  generally  2°  to  6° 
colder  than  normal  west  of  the  Continental  Divide,  6°  to 
12°  in  the  Midcontinent,  and  2°  to  4°  colder  than  normal 
east  of  the  Appalachians.  This  was  the  coldest  January 
since  1940  in  the  East  and  since  1949  or  1937  in  most  of 
the  Far  West.  The  first  9  or  10  days  of  the  month  were 
rather  cold  in  the  East  and  mostly  unseasonably  mild 
elsewhere. 

Beginning  in  the  northwestern  portion  of  the  Country 
about  the  10th,  the  first  severe  cold  wave  of  the  month 
overspread  the  remainder  of  the  Country  by  the  14th. 
Temperatures  fell  to  subzero  levels  from  the  Cascade- 
Sierra  Nevada  Mountains  to  the  Great  Lakes  and  Ohio 
Valley,    and  to  freezing   in  extreme  southern  areas   from 


Mobile,  Ala.  ,  to  San  Diego,  Calif.  At  the  latter  station 
this  was  the  10th  freeze  since  1871.  As  the  cold  wave 
swept  across  Texas  on  the  13th  and  14th,  temperatures 
fell  to  near  record  low  levels  in  the  Panhandle  and  freez  - 
ingwas  general  in  the  southern  part  of  the  State.  Although 
this  freeze  in  southern  Texas  was  not  as  severe  as  that  of 
1961,  crops  were  unusually  susceptible  to  continuous 
freezing  for  24  to  30  hours  in  the  Winter  Garden  and  San 
Antonio  areas  as  a  result  of  near  record  high  tempera- 
tures for  the  season  in  the  80's  and  90's  preceding  the 
freeze.  In  southern  Arizona  freezing  was  continuous  as 
long  as  15  hours  in  the  Salt  River  Valley  where  a  low  of 
12°  was  reported.  Of  the  several  cold  waves  during  the 
month  three  reached  Brownsville,  the  most  there  in  1 
month  since  1884. 

During  the  third  and  fourth  weeks  the  weather  was  un- 
usually cold,  particularly  in  the  Midwest  and  South  where 
several  stations  reported  alltime  low  temperatures,  and 
many  others  their  lowest  for  January.  Also  during  this 
period  lowest  readings  in  Texas  ranged  from  19°  to  24* 
in  the  lower  Rio  Grande  Valley  and  15°  to  18°  in  the  Winter 
Garden  and  San  Antonio  areas.  In  north-central  areas 
periods  of  continuous  subzero  temperatures  were  among 
the  longest  on  record,  and  the  number  of  days  with  sub- 
zero minimawere  the  greatest  for  January  at  a  few  places. 
Milwaukee,  Wis.  ,  had  -10°  or  lower  on  14  days,  a  new 
record,  and  a  15-day  period  (January  14  through  28) 
for  which  the  average  temperature  was  -4.  2°,  the  coldest 
such  period  on  record  at  that  city.  Minneapolis,  Minn.  , 
had  157  continuous  hours  of  subzero  temperatures  begin- 
ning at  2:00  a.m.  on  the  18th,  the  second  longest  such 
period  on  record.  The  longest  such  period  at  Minneapolis 
was  186  hours  beginning  at  8:00  p.m.  December  31,  1911, 
followed  by  4  hours  of  above  zero,  then  another  113  hours 
of  zero  or  colder  from  6:00  p.m.   January  8,    1912. 

In  the  following  table  are  listed  some  stations  that  re- 
corded alltime  low  temperatures  during  January  1963: 


Station 

Nashville,  Tenn. 
Lexington,  Ky. 
Cleveland,  Ohio 
Toledo,  Ohio 
Louisville,  Ky. 
Akron,  Ohio 
Grand  Junction,  Colo, 


Lowest 

-15° 
-21° 
-19° 
-17° 
-20° 
-21° 
-23° 


Date 

24 
24 
24 
24 
24 
24 
13 


Previous  Low 

-13°  Feb.  1951 

-20°  Feb.  1899 

-17°  Jan.  1873 

-16°  Feb.  1899 

-20°  Jan.  1884 

-20°  Feb.  1899 

-21°  Feb.  1933 


Low  temperatures  set  new  records  for  January  in  the  following  listed  states: 
State  Lowest  Date  Station 


Previous  Low 


♦Arizona 

-37° 

13 

Maverick 

-33° 

1949 

Florida 

7° 

24 

Milton  Exp.  Station 

8° 

1940 

Indiana 

-34° 

28 

Greensburg 

-33" 

1887 

♦Kentucky 

-34° 

28 

2  Stations 

-25° 

1936 

Tennessee 

-30° 

24 

Kingston  Springs 

-23° 

1942 

♦Texas 

-24° 

19 

Sunray 

-19° 

1912 

Hawaii 

20° 

8 

Haleakala  Summit 

22° 

1955 

*   Also  lowest  for  any  month. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS -Continued 


Frost  penetration  at  the  end  of  the  month  was  about  3 
feet  in  Iowa,  and  ranged  from  12  to  15  inches  in  Kansas, 
and  20  to  24  inches  in  the  agricultural  areas  of  Washington. 

PRECIPITATION.  --During  the  first  week  precipitation 
was  negligible  in  most  of  the  Country.  Significant  amounts 
fell  only  along  the  north  Pacific  coast  where  totals  ranged 
up  to  2  inches  or  more,  and  parts  of  the  southwestern 
Great  Plains  and  lower  Mississippi  Valley  where  amounts 
ranged  up  to  an  inch.  Precipitation  during  the  second 
week  was  mostly  limited  to  areas  east  of  the  Mississippi 
with  heavy  rains  in  the  South  where  totals  ranged  up  to 
over  2  inches. 

Precipitation  the  thirdweek  totaled  0.50  except  for  0.50 
inch  or  more  in  parts  of  the  Pacific  Northwest  and  upper 
Rocky  Mountains,  Gulf  coastal  areas,  and  east  of  the  Ap- 
palachians. Heaviest  amounts  of  2  to  over  4  inches  fell 
in  the  Carolinas,  Georgia,  Alabama,  and  southern  por- 
tions of  Mississippi  and  Louisiana  where  thunderstorms 
occ\irred  on  the  17th.  Significant  amounts  in  the  fourth 
week  were  almost  all  limited  to  the  middle  of  the  Florida 
Peninsula,   the  Appalachian  region,   and  the  Northeast. 

Storms  the  last  3  days  of  the  month  v/ere  responsible  for 
heavy  precipitation  in  the  Pacific  States,  except  extreme 
southern  California,  and  in  all  northern  areas  west  of  the 
Continental  Divide.  In  Utah  5.  08  inches  in  24  hours  at 
Deer  Creek  Dam  set  a  new  alltime  record  for  Utah. 

Totals  for  the  month  ranged  up  to  6  inches  or  more  along 
the  central  and  east  Gulf  coast  and  in  most  of  Alabama, 
Georgia,  and  South  Carolina  where  some  stations  meas- 
ured more  than  twice  their  usual  February  amounts.    The 
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northern  and  central  Rockies  and  west-central  portion  of 
the  Great  Plains  was  another  area  with  above  normal  pre- 
cipitation. In  this  area  totals  ranged  up  to  more  than  2 
inches,  over  200  percent  of  normal  in  the  northern 
Rockies.  Parts  of  the  Sierra  Nevada  Mountains  also  had 
over  200  percent  of  normal. 

SNOWFALL.  --Unusually  light  snowfall  in  most  of  the 
Far  West  kept  the  mountain  snowpack  much  below  normal. 
In  parts  of  Washington  and  Oregon  the  pack  was  near  the 
lowest  of  record.  Heavy  amounts,  however,  fell  in  parts 
of  the  northern  Rockies  where  Missoula,  Mont.,  reported 
42.  5  inches,  the  most  for  January  since  the  beginning  of 
records  there  in  1892. 

In  the  Northeast,  storms  on  the  23d  and  24th  and  26th 
and  27th  each  yielded  1  to  over  2  feet  of  snow  in  northern 
portions  of  New  York  and  New  England,  and  over  a  foot 
in  the  northern  Great  Lakes  region.  Watertown,  N.  Y.  , 
measured  over  5  feet  of  new  snow  in  one  week  near  the 
end  of  the  month.  Snow  depths  in  the  Great  Lakes  region 
and  Northeast  increased  by  as  much  as  a  foot  during  the 
month.  Akron,  Ohio,  had  a  continuous  cover  for  37  days, 
from  December  6,  1962,  to  January  10,  1963,  the  second 
longest  such  period  on  record  there. 

SEVERE  STORMS.  --Minor  damage  by  unusual  weather 
during  January  was  widespread,  but  the  overall  total  was 
considerable.  The  damage  was  caused  mostly  by  freez- 
ing, glaze,  wind,  and  snow.  Freezing  caused  some  crop 
damage  in  the  Southwest  Border  area,  and  frozepipes  and 
sewers  locally,    in  many  sections. 
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Temperature 

Precipitation 

Section 

Monthly  extremes 

Monthly  extremes 

Station 

1 

jd 

s 

1 

Station 

1 

3^ 

1 

Station 

Greatest 

Station 

Least 

°F 

'F 

In. 

In. 

Alabama 

Thomasvllle 

79 

11 

Waterloo 

-8 

24 

Brookwood 

9.66 

Waterloo 

1.26 

Alaska 

Cape  Sarichef  Lgt.  Sta. 

57 

28 

Allakaket 

-60 

8+ 

Port  Alexander 

16.63 

Farewell  FAA 

.13 

Arizona 

Tombstone 

88 

26 

2  Stations 

-37 

13+ 

Maverick 

3.47 

7  Stations 

.00 

Arkansas 

Crossett  7S 

79 

10 

Mammoth  Spring 

-15 

24 

Arkadelphla 

2.80 

Lead  Hill 

.00 

California 

Santa  Monica  Pier 

84 

7 

Bridgeport 

-19 

12 

Strawberry  Valley 

17.77 

6  Stations 

.00 

Colorado 

Eversoll  Ranch 

76 

31 

Taylor  Park 

-54 

12 

Wolf  Creek  Pass  4W 

5.40 

Two  Buttes 

.00 

Connecticut 

Coventry 

55 

1 

2  Stations 

-16 

29 

Trap  Falls  Reservoir 

4.30 

Norwalk  Gas  Plant 

1.99 

Delaware 

2  Stations 

62 

12+ 

Newark  University  Farm 

-2 

29 

Bridgeville  INW 

2.81 

Wilmington  Porter  Reservoir 

1.88 

Florida 

Canal  Point  USDA 

90 

19 

Milton  Exp.  Sta. 

7 

24 

Pensacola  FAA  AP 

8.50 

Perrlne 

.00 

Georgia 

2  Stations 

80 

19+ 

Blue  Ridge 

-9 

24 

Butler 

9.66 

Brunswick  FAA  AP 

1.54 

Hawaii 

Pahala  21,  Hawaii 

93 

31 

Haleakala  Summit,  Maui 

20 

8 

Kanalohuluhulu,  1075,  Kauai 

20.39 

Pepeekeo  Makal  144,  Hawaii 

1.07 

Idaho 

Glenns  Ferry 

56 

2 

Idaho  Falls  16SE 

-51 

12 

Powell 

D  7.33 

Idaho  Falls  2ESE 

T 

Illinois 

2  Stations 

68 

9 

2  Stations 

-26 

28 

Glendale  Exp.  Sta. 

2.00 

Quincy  FAA  AP 

.15 

Indiana 

Evansville 

66 

9 

Greensburg  3SW 

-34 

28 

Evans  Landing  Dam  43 

2.40 

West  Lafayette  6NW 

.36 

Iowa 

2  Stations 

59 

8 

Saratoga  2E 

-40 

15 

Fort  Madison 

D  1.55 

Waukon 

.04 

Kansas 

Elkhart 

75 

31+ 

Ellsworth 

-21 

27 

Russell  Springs 

3.05 

3  Stations 

T 

Kentucky 

Dewey  Dam 

70 

12 

2  Stations 

-34 

28+ 

Princeton 

5.81 

Hartford  6NW 

.26 

Louisiana 

Urania 

82 

10 

Chatham 

3 

24 

Eunice 

9.3-1 

Logansport 

1  .00 

Maine 

3  Stations 

48 

24+ 

Bridgewater 

-37 

26 

Jonesboro 

5.47 

St.  Francis 

1.10 

Maryland 

Waldorf  Police  Barracks 

65 

14 

Oakland  ISE 

-27 

29 

Crisfield  Hammock  Point 

3.10 

Luke 

.65 

Massachusetts 

Plymouth 

57 

20 

Birch  Hill  Dam 

-22 

29 

Sandwich 

4.42 

Adams 

2.00 

-  Michigan 

North  Manltou  Is.  No.  2 

55 

9 

Fife  Lake  2S 

-38 

15 

Pellston  FAA  AP 

3.95 

Saginaw  Center  Road  St. 

.20 

Minnesota 

Wlllmar  State  Hospital 

58 

8 

Big  Fork 

-47 

19 

Winnebago 

1.29 

Argyle 

.00 

Mississippi 

Edinburg 

84 

9 

Aberdeen 

-7 

24 

Decatur 

9.75 

Clarksdale 

.79 

Missouri 

Hermitage 

73 

9 

Greenville  4NNW 

-25 

24 

Festus  2NW 

2.01 

Praire  Hill  3WNW 

.02 

Montana 

2  Stations 

64 

8+ 

West  Yellowstone 

-60 

12 

Bozeman  12NE 

4.11 

3  Stations 

T 

Nebraska 

Trenton  Dam 

64 

9 

Anselmo 

-37 

27 

Winside 

2.69 

Lamar 

.09 

Nevada 

Mesquite 

70 

31 

Mountain  City  RS 

-40 

12 

Mt.  Rose  Highway  Sta. 

10.27 

Pahrump 

.00 

New  Hampshire 

Tamworth  2 

55 

6 

2  Stations 

-31 

25+ 

Gilmanton 

4.45 

Marlow 

1.55 

New  Jersey 

Freehold 

60 

10 

Layton 

-20 

29 

Bass  River  State  Forest 

3.18 

Manville 

D  1.39 

New  Mexico 

Bitter  Lakes  WL  Refuge 

83 

31 

Garllan 

-46 

13 

Clines  Corner 

3.15 

3  Stations 

.00 

New  York 

N.  Y.  Westerleigh  Stat.  Is. 

56 

10 

Angelica 

-28 

29 

Hooker 

6.93 

Brookport  2NW 

.65 

North  Carolina 

Whitevllle 

77 

11 

Banner  Elk 

-17 

24 

Sloan  3S 

7.36 

Southern  Pines  2W 

1.15 

North  Dakota 

La  Moure 

57 

2 

Medora  3NNE 

-40 

27 

Amldon 

1.18 

2  Stations 

.00 

Ohio 

Ironton 

67 

11 

Jackson  2NW 

-31 

29+ 

Piketon  AEC  Pump  Sta. 

D  2.68 

Montpelier 

.24 

Oklahoma 

Antlers  2ENE 

78 

9 

Boise  City  2E 

-17 

12 

Bear  Mountain  Tower 

1.75 

2  Stations 

.00 

Oregon 

Brookings 

67 

4 

Hardman 

-32 

11 

Valsetz 

7.33 

Drain  INNE 

.21 

Pennsylvania 

Johnstown 

62 

12+ 

Tltusvllle  Water  Works 

-30 

29 

Johnstown 

4.00 

Kegg 

.31 

Puerto  Rico 

2  Stations 

91 

24+ 

Gulneo  Reservoir 

52 

31+ 

Estate  Belvedere 

13.31 

Puerto  Real 

1.05 

Rhode  Island 

Providence  WBAP 

55 

20 

Greenville 

-2 

25 

Kingston 

3.65 

Greenville 

3.19 

South  Carolina 

3  Stations 

77 

12+ 

Caesars  Head 

-5 

24 

Fort  Mill  4NW 

8.30 

Edlsto  Island  5SW 

2.07 

South  Dakota 

7  Stations 

62 

8 

Custer 

-43 

19 

Lead 

2.58 

Britton 

.03 

Tennessee 

Memphis  WBAP 

74 

10 

Kingston  Springs  3NE 

-30 

24 

Athens  2SE 

5.53 

Samburg  Wild  Life  Rfg. 

D   .65 

Texas 

Agua  Nueva 

95 

10 

Sunray  4SW 

-24 

19 

Orange  Gulf  States  Utl. 

6.24 

65  Stations 

.00 

Utah 

Zlon  NP 

64 

9 

2  Stations 

-38 

12 

Silver  Lake  Brighton 

6.60 

3  Stations 

.00 

Vermont 

Bennington  2NNW 

52 

20 

Chelsea 

-26 

30 

Peru 

4.92 

Burlington  WBAP 

1.14 

Virginia 

Norfolk  WBAP 

72 

11 

Wise  ISE 

-23 

24 

Suffolk  Lake  Kilby 

4.11 

Galax  Radio  WBOB 

.40 

Washington 

Packwood 

65 

2 

Mount  Spokane  Summit 

-23 

10 

Amanda  Park 

8.57 

3  Stations 

T 

West  Virginia 

Williamson 

70 

12 

Birch  River  6SSW 

-28 

28 

Pickens  1 

3.35 

Peterburg 

.45 

Wisconsin 

Prairie  Du  Chien 

50 

8 

Hatfield  Hydro  Plant 

-47 

15 

Fontana 

D  1.60 

Superior  7SE 

.06 

Wyoming 

3  Stations 

60 

8+ 

Dixon 

-55 

12 

Moran  5WNW 

3.75 

Wamsutter  IN 

.04 

+   And  also  on  an  earlier  date  or  dates. 

KOTE:  Dates  in  the  above  Condensed  Climatologlcal  Summary  apply  to  the  period  24  ho 
to  time  of  observation.  In  some  cases  the  actual  occurrence  is  on  the  calendar  date 
that  shown.   (See  individual  Climatological  Data  for  times  of  observations). 


Water  equivalent  of  snowfall  wholly  or  partly  estim 
water  equivalent  to  every  10  inches  of  snowfall. 


ited,  using  a  ratio  of  1  inch 
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1 

ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Blrmlngtiam 

822 

1999 

1753 

Lewiston 

1259 

3324 

3278 

Grand  Island 

1689 

4236 

3641 

Charleston  (U) 

538 

1414 

1112 

Huntsvllle 

905 

2311 

1922 

Pocatello 

1454 

3933 

4063 

Lincoln  (U) 

1541 

3704 

3411 

Charleston 

604 

1643 

1283 

Mobile 

575 

1299 

1068 

Norfolk 

1686 

4216 

4038 

Coliimbia 

726 

1883 

1576 

Montgomery 

715 

1786 

1468 

ILLINOIS 

North  Platte 

1607 

4055 

3891 

Florence 

714 

1895 

1497 

Cairo  (U) 

1134 

2716 

2360 

Omaha 

1590 

3810 

3670 

Greenville- 

774 

ALASKA 

Chicago  (Midway) 

1600 

3898 

3457 

Omaha  N.  Omaha  AP 

1643 

4021 

3946 

Spartanburg 

Anchorage 

1415 

6048 

6469 

Chicago  (O'Hare) 

1655 

4182 

Scottsbluff 

1552 

3884 

3878 

Annette 

864 

3394 

3975 

Moline 

1717 

4283 

3712 

Valentine 

1701 

4237 

4253 

SOUTH  DAKOTA 

Barrow 

2299 

10416 

11028 

Peoria 

1613 

4091 

3509 

Huron 

1860 

4747 

4621 

Barter  Island 

2349 

10134 

10796 

Rockford 

1725 

4361 

3920 

NEVADA 

Pierre 

1718 

4197 

Bethel 

1404 

7178 

7570 

Springfield 

1486 

3687 

3248 

Elko 

1359 

4077 

4264 

Rapid  City 

1634 

4005 

4082 

Cold  Bay 

949 

5046 

5402 

Ely 

1299 

3947 

4328 

Sioux  Falls 

1809 

4505 

4551 

Cordova 

1147 

5217 

5597 

INDIANA 

Las  Vegas 

733 

1578 

1736 

Fairbanks 

1959 

8054 

8794 

Evansville 

1269 

3274 

2756 

Reno 

1134 

347  5 

3520 

TENNESSEE 

Juneau 

1147 

4775 

5140 

Ft.  Wayne 

1516 

4003 

3564 

Tonopah 

1091 

3069 

Bristol 

1062 

2947 

2552 

King  Salmon 

1235 

6034 

6552 

Indianapolis 

1406 

3733 

3293 

Winnemucca 

1305 

3722 

3919 

Chattanooga 

998 

2510 

2106 

Kotzebue 

1691 

8190 

8846 

South  Bend 

1598 

4142 

3612 

Knoxvllle 

973 

2570 

2193 

McGrath 

1970 

8381 

8680 

NEW  HAMPSHIRE 

Memphis  (U) 

898 

2168 

1868 

Nome 

1384 

7542 

7918 

IOWA 

Concord 

1363 

4349 

4158 

Memphis 

944 

2273 

1954 

St.  Paul 

1068 

5889 

6000 

Burlington 

1607 

3983 

3577 

Mt.  Washington 

1844 

8053 

7709 

Nashville 

1050 

2677 

2193 

Shemya 

936 

5049 

5300 

Des  Moines 

1751 

4144 

3811 

Obs.  (R) 

Oak  Ridge 

1042 

2792 

2312 

Yakut  at 

1048 

4837 

5124 

Dubuque 
Sioux  City 

1796 
1727 

4617 
4173 

4262 
4102 

NEW  JERSEY 

TEXAS 

ARIZONA 

Waterloo 

1802 

4573 

4207 

Atlantic  City 

1040 

3012 

2655 

Abilene 

805 

1736 

1693 

Flagstaff 

1218 

3781 

3887 

Atlantic  City  (U) 

999 

2853 

Amarillo 

1114 

2545 

2540 

Phoenix  (U) 

441 

754 

KANSAS 

Newark 

1091 

3115 

2856 

Austin 

657 

1278 

1112 

Phoenix 

507 

924 

1050 

Concordia 

1487 

3510 

3166 

Trenton  (U) 

1108 

3196 

2810 

Brownsville 

292 

488 

420 

Prescott 

910 

2301 

2513 

Dodge  City 

1321 

3101 

2940 

Corpus  Christ i 

466 

829 

631 

Tucson 

515 

1001 

1183 

Goodland 

1458 

3570 

3517 

NEW  MEXICO 

Dallas 

821 

1660 

1508 

Winslow 

1147 

2822 

2960 

Topeka 

1452 

3407 

3101 

Albuquerque 

1098 

2725 

2651 

Del  Rio  (U) 

559 

1061 

Yuma 

359 

560 

611 

Wichita 

1323 

3043 

2808 

Clayton 
Raton 

1218 
1329 

2955 
3523 

2966 
3583 

El  Paso 
Ft.  Worth 

753 
839 

1759 
1710 

1723 
1539 

ARKANSAS 

KENTUCKY 

Roswell 

1020 

2566 

2578 

Galveston  (U) 

494 

908 

758 

Ft.  Smith 

1020 

2255 

2074 

Lexington 

1183 

3195 

2750 

Silver  City 

881 

2170 

Galveston 

524 

958 

789 

Little  Rock 

954 

2184 

2073 

Louisville 

1200 

3207 

2795 

Houston  (U) 

497 

913 

816 

Texarkana 

848 

1829 

1610 

NEW  YORK 

Houston 

515 

993 

835 

LOUISIANA 

Albany 

1381 

4259 

3879 

Laredo 

427 

733 

589 

CALIFORNIA 

Alexandria 

709 

1651 

Blnghamton 

1414 

4452 

4092 

Lubbock 

988 

2269 

2249 

Bakersfield 

618 

1391 

1367 

Baton  Rouge 

555 

1200 

1056 

Buffalo 

1420 

4146 

3888 

Midland 

773 

1743 

1711 

Bishop 

877 

2331 

2555 

Lake  Charles 

586 

1210 

961 

New  York  (U) 

1074 

3084 

2682 

Port  Arthur 

573 

1173 

991 

Blue  Canyon 

762 

2362 

2791 

New  Orleans 

366 

840 

New  York 

1100 

3096 

2638 

San  Angelo 

711 

1512 

1428 

Burbank 

379 

855 

893 

(Audubon  Park) 

(LaGuardia) 

San  Antonio 

575 

1141 

1029 

Eureka  (U) 

579 

2522 

2573 

New  Orleans 

540 

1202 

936 

Rochester 

1412 

4099 

3687 

Victoria 

538 

989 

770 

Fresno 

698 

1596 

1620 

Shreveport 

785 

1628 

1400 

Schenectady 

1328 

4077 

Waco 

741 

1469 

WOS 

Long  Beach 

327 

727 

940 

Syracuse 

1364 

4118 

3749 

Wichita  Falls 

914 

1876 

1S72 

Los  Angeles  (D) 

286 

685 

708 

MAINE 

Los  Angeles 

296 

740 

1013 

Caribou 

1597 

5517 

5480 

NORTH  CAROLINA 

UTAH 

Mt.  Shasta  (R) 

918 

2933 

3169 

Greenville  (U) 

1578 

5429 

Asheville  (U) 

943 

2764 

2407 

Mllford 

1305 

3646 

3802 

Oakland 

582 

1670 

1592 

Portland 

1277 

4323 

4129 

Cape  Hatteras  (R) 

678 

1739 

1452 

Salt  Lake  City 

1403 

3627 

3443 

Point  Arguello  (R) 

471 

2019 

1920 

Charlotte 

851 

2376 

1917 

Wendover 

1365 

3590 

3511 

Red  Bluff 

678 

1545 

1531 

MARYLAND 

Greensboro 

918 

2603 

2300 

Sacramento  (U) 

679 

1563 

1468 

Baltimore  (U) 

1023 

2750 

2367 

Raleigh 

870 

2439 

2076 

VERMONT 

Sacramento 

736 

1717 

1506 

Baltimore 

1114 

3206 

2738 

Wilmington 

675 

1824 

1432 

Burlington 

1491 

4866 

4337 

Sandberg  (R) 

757 

1982 

2181 

Frederick 

1219 

3480 

2947 

Winston-Salem 

894 

2537 

2175 

San  Diego 

299 

737 

742 

VIRGINIA 

San  Francisco  (U) 

445 

1749 

1648 

MASSACHUSETTS 

NORTH  DAKOTA 

Lynchburg 

979 

2842 

2485 

San  Francisco 

598 

1819 

1638 

Blue  Hill  Obs.  (R) 

1202 

3802 

3464 

Bismarck 

1925 

4936 

5186 

Norfolk 

859 

2347 

1980 

San  Jose  (U) 

521 

1266 

Boston 

1094 

3317 

3059 

Devils  Lake  (U) 

2007 

5481 

5705 

Rlchjnond 

897 

2562 

2332 

Santa  Maria 

477 

1637 

1554 

Nantucket 
Pittsfield 

1020 
1366 

3154 
4580 

3003 
4228 

Fargo 

Grand  Forks  CAA 

1957 
2006 

5028 
5022 

5368 

Roanoke 

989 

2879 

2488 

COLORADO 

Worcester 

1310 

4176 

3854 

Pembina 

2078 

5190 

WASHINGTON 

Alamosa 

1625 

4849 

5043 

Wllllston  (U) 

1936 

4972 

5172 

Olympla 

984 

3159 

2982 

Colorado  Springs 

1331 

3445 

3632 

MICHIGAN 

Seattle  (U) 

848 

2392 

2493 

Denver 

1417 

3564 

3365 

Alpena 

1697 

4976 

4417 

OHIO 

Seattle 

874 

2586 

2823 

Grand  Junction 

1633 

3646 

3451 

Detroit  (City  AP) 

1475 

3922 

3460 

Akron 

1412 

3925 

3547 

Seattle-Tacoma 

959 

2937 

2958 

Pueblo 

1411 

3270 

3201 

Detroit 

(M,  Wayne  Co.) 

1520 

4108 

3591 

Cincinnati  (U) 
Cincinnati 

1167 
1321 

3002 
3551 

2928 

Spokane 

Stampede  Pass  (R) 

1411 
1333 

4011 
5146 

3972 
5131 

CONNECTICUT 

Detroit 

1522 

4083 

3491 

Cincinnati  Obs. 

1239 

3292 

2805 

Tatoosh  Island  (R) 

782 

3169 

3172 

Bridgeport 

1152 

3451 

3053 

(Willow  Run) 

Cleveland 

1452 

3841 

3603 

Walla  Walla 

1158 

2964 

Hartford 

1277 

4136 

3528 

Escanaba  (U) 

1759 

4889 

4590 

Columbus 

1334 

3911 

3149 

Walla  Walla  (U) 

1115 

2826 

2907 

Mlddletown 

1263 

4018 

Flint 

1602 

4433 

3889 

Columbus  (U) 

1270 

3442 

Yakima 

1227 

3503 

3636 

New  Haven 

1158 

3516 

3202 

Grand  Rapids 

1513 

4102 

3816 

Dayton 

1380 

3744 

3216 

Lansini 

1604 

4341 

3835 

Mansfield 

1458 

4077 

3589 

WEST  VIRGINIA 

DELAWARE 

Marquette  (U) 

1728 

4932 

4522 

Sandusky  (U) 

1438 

3764 

3208 

Charleston 

1144 

3247 

2594 

Wilmington 

1130 

3257 

2816 

Muskegon 

1482 

4028 

3803 

Toledo 

1549 

4169 

3669 

Huntington  (U) 

1170 

3271 

2478 

S.  Ste.  Marie 

1803 

5213 

5037 

Youngstown 

1442 

4152 

3500 

Parkersburg  (U) 

1183 

3318 

2777 

DIST.  OF  COLUMBIA 

Washington  (U) 

951 

2825 

MINNESOTA 

OKLAHOMA 

WISCONSIN 

Washington 

1034 

2855 

2474 

Duluth 

1989 

5731 

5599 

Oklahoma  City 

1131 

2487 

2367 

Green  Bay 

1799 

4736 
4595 
4810 
4563 

4604 
4388 
4384 
4239 

FLORIDA 

Internat.  Falls 
Minneapolis 

2166 
1927 

6027 
5005 

6126 
4886 

Tulsa 

1119 

2478 

2250 

La  Crosse 

Madison 

Milwaukee 

1819 
1850 
1749 

Apalachlcola  (U) 

450 

1038 

835 

Rochester 

1894 

4915 

4694 

OREGON 

Daytona  Beach 

264 

717 

534 

St.  Cloud 

1955 

5100 

5116 

Astoria 

864 

2849 

2882 

Fort  Myers 

110 

314 

279 

Burns  (H) 

1224 

3839 

4000 

WYOMING 

Jacksonville 

385 

1017 

798 

MISSISSIPPI 

Eugene 

943 

2716 

2670 

Casper 

1590 

4092 

4139 

Key  West 

11 

73 

68 

Jackson 

752 

1732 

1428 

Meacham 

1344 

4422 

4294 

Cheyenne 

1492 

3983 

4033 

Lakeland  (U) 

209 

534 

416 

Meridian 

764 

1886 

1481 

Medford 

1051 

2998 

2757 

Lander 

1800 

4442 

4520 

Miami 

48 

194 

139 

Vicksburg  (U) 

722 

1627 

1306 

Pendleton 

1170 

3017 

3134 

Sheridan 

1639 

4283 

4317 

Miami  Beach 

24 

99 

96 

Portland  (U) 

884 

2303 

2352 

Orlando 

209 

566 

481 

MISSOURI 

Portland 

925 

2570 

2659 

Pensacola  (U) 

515 

1172 

930 

Columbia 

1392 

3338 

2999 

Roseburg 

936 

2513 

2518 

Tallahassee 

491 

1261 

961 

Kansas  City 

1394 

3185 

2901 

Salem 

964 

2822 

2634 

Tampa 

212 

552 

433 

St.  Joseph 

1495 

3592 

3270 

Sexton  Summit  (R) 

834 

3090 

3292 

West  Palm  Beach 

73 

244 

158 

St.  Louis  (RFC) 
St.  Louis 

1286 
1347 

3023 
3239 

2675 
2882 

PENNSYLVANIA 

GEORGIA 

Springfield 

1226 

3089 

2718 

Allentown 

1266 

3742 

3297 

Athens 

817 

2124 

1806 

Erie 

1394 

3844 

3464 

Atlanta 

857 

2259 

1843 

MONTANA 

Harrlsburg 

1198 

3468 

3000 

Augusta 

702 

1843 

1512 

Billings 

1586 

3856 

3976 

Philadelphia  (U) 

1021 

2930 

Columbus 

702 

1811 

1515 

Butte 

1783 

5646 

Philadelphia 

1159 

3273 

2958 

Macon 

675 

1727 

1375 

Glasgow 

1917 

4739 

5237 

Pittsburgh  (U) 

1185 

3354 

2879 

Rome 

917 

2454 

2070 

Great  Falls 

1615 

4153 

4192 

Pittsburgh 

1354 

3928 

3397 

Savannah 

557 

1501 

1167 

Havre 

1808 

4638 

4953 

Reading  (U) 

1147 

3287 

2848 

Thomasvllle  (U) 

502 

1254 

983 

Helena 
Kallspell 

1687 
1690 

4575 
4829 

4690 
5047 

Scranton 
Willlamsport 

1289 
1288 

4023 
3904 

3683 
3407 

IDAHO 

Miles  City 

1784 

4390 

4463 

Boise 

1286 

3362 

3426 

Missoula 

1745 

4894 

4804 

RHODE  ISLAND 

Idaho  Falls  46W  (R) 

1663 

4736 

4907 

Block  Island 

1073 

3237 

2886 

Idaho  Falls  42NW  (R) 

1735 

4964 

5125 

Providence 

1115 

3524 

3277 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 
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TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

t  heavy  SNOWSTORMS 
AND  BLIZZARDS 
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Alabama 

2 

2 

0 

0 

5 

1 

0 

5 

4 

0 

6 

0 

0 

3 

0 

6 

6 

Alaska    * 

Arizona 

0 

0 

4 

6 

Arkansas    + 

California 

0 

8 

5 

0 

2 

0 

6 

6 

Colorado 

0 

F 

6 

0 

2 

M 

4 

0 

Connecticut    * 

Delaware    * 

Florida    * 

Georgia 

9 

3 

1 

8 

6 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

4 

Hawaii 

0 

9 

6 

6 

Idaho 

20 

Illinois    * 

Indiana 

1 

1 

0 

0 

4 

0 

0 

3 

0 

Iowa    * 

Kansas    * 

Kentucky 

0 

0 

4 

0 

? 

? 

0 

0 

0 

0 

5 

6 

Louisiana 

1 

1 

0 

3 

4 

2 

0 

? 

0 

0 

1 

? 

0 

0 

7 

? 

0 

4 

? 

7 

Maine 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

5 

0 

Maryland 

0 

0 

4 

0 

0 

0 

5 

0 

Massachusetts 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

0 

Michigan    * 

Minnesota    * 

Mississippi 

0 

1 

? 

? 

2 

? 

? 

0 

4 

? 

? 

7 

Missouri 

0 

0 

3 

0 

0 

0 

5 

0 

1 

25 

4 

0 

Montana   * 

Nebraska 

0 

0 

4 

0 

Nevada   * 

New  Hampshire 

0 

0 

4 

0 

0 

0 

3 

0 

0 

0 

3 

0 

New  Jersey    * 

New  Mexico 

0 

n 

4 

0 

New  York 

6 

5 

North   Carolina 

1 

1 

n 

0 

4 

3 

0 

5 

0 

0 

0 

3 

0 

4 

60 

5 

0 

4 

0 

4 

0 

North  Dakota    + 

Ohio   * 

Oklahoma 

2 

0 

5 

0 

Oregon 

0 

0 

4 

2 

1 

M 

4 

3 

Pacific   Area    * 

Pennsylvania    * 

Puerto   Rico    + 

Rhode    Island    * 

South   Carolina 

0 

() 

5 

0 

1 

3 

0 

0 

South   Dakota    ♦ 

Tennessee 

1 

1 

0 

4 

6 

0 

1 

4 

0 

0 

? 

0 

0 

0 

7 

n 

0 

0 

, 

6 

7 

Texas 

n 

2 

4 

0 

Utah    * 

Vermont 

n 

0 

4 

0 

n 

0 

4 

0 

U.S.    Virgin    Is.   * 

Virginia    * 

Washington    * 

West    Virginia    * 

Wisconsin    + 

Wyoming 

0 

0 

5 

0 

*  No  occurrence  of  storms  or  unusual  weather  phenomena. 
t  Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

fi  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

F  Few 

M  Many 


Storm  damages  are  placed  in  categories  varying  fiom  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50, 000 

5  $50,000  to  $500, 000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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The  record-breaking  drought  in  California  was  ended 
abruptly  on  January  29  when  a  violent  storm  hit  the  central 
part  of  the  State.  Precipitation  ranged  from  less  than 
half  an  inch  in  Los  Angeles  to  more  than  27  inches  in  the 
Sierra  National  Forest.  Several  mountain  stations  re- 
ported storm  totals  in  excess  of  those  in  the  big  floods  of 
1950  and  1955.  Many  highways  and  railroads  were  blocked 
by  flood  waters  and  mud  slides.  Record-breaking  stages 
occurred  at  many  gaging  stations  in  the  northern  Sierras. 
These  floods  continued  into  February.  Flooding  reported 
elsewhere  was  mostly  minor. 

ST.  LAWRENCE  DRAINAGE 
Lake  Erie.  --Prolonged  cold  weather  in  the  Lake  Erie 
Drainage  had  frozen  the  ground  to  a  depth  of  around  48 
inches  by  the  end  of  January.  The  snow  on  the  ground 
averaged  from  5  to  8  inches  over  the  watershed  with  a 
water  equivalent  of  0.  60  to  0.  90  inch.  This  is  the  eighth 
consecutive  month  with  the  precipitation  total  below  nor- 
mal. 

ATLANTIC  SLOPE  DRAINAGE 

The  snow  cover  in  the  Lehigh  River  Basin  on  January 
31  averaged  14  inches  above  Blue  Mountain  and  ranged 
from  11  inches  at  Walnutport,  Pa.  ,  to  5  inches  at  Allen  - 
town,  Pa.  In  the  Lackawaxen  River  Basin  the  snow  cover 
ranged  from  17  inches  at  Pleasant  Mount  to  9  inches  at 
Hawley,   Pa. 

The  snow  cover  over  central  and  southern  New  Jersey 
at  the  end  of  the  month  ranged  from  2  to  4  inches  and  over 
northern  New  Jersey,  from  6  to  over  10  inches.  The  ice 
was  thick  on  all  streams. 

Rainfall  on  the  12th  caused  sufficient  runoff  and  move- 
ment of  ice  on  the  West  Branch  of  the  Juniata  in  Pennsyl- 
vania to  cause  minor  local  flooding  from  ice  jams  in  the 
Amity  Hall  area.  Streams  remained  frozen  over  through- 
out the  remainder  of  the  month,  with  ice  thickness  ranging 
from  10  to  over  15  inches.  Snow  cover  at  the  end  of  the 
month  averaged  11  inches  over  the  basin,  with  an  average 
density  of  approximately  22  percent. 

Moderate  rises  began  in  the  upper  James  Basin  on  the 
12th  and  increased  to  near  bankfuU  stage  below  Scotts- 
ville,  Va.  ,  on  the  13th  and  14th.  The  only  station  to  ex- 
ceed flood  stage  was  Richmond,  Va.  ,  at  the  Westham 
Bridge  site.  The  runoff  which  caused  this  rise  came  en- 
tirely from  'snowmelt  in  the  upper  James  and  upper 
Rivanna  Basins.  Precipitation  was  negligible.  A  warm- 
ing temperature  trend  began  about  the  9th,  which  brought 
daytime  temperatures  to  the  upper  40's  and  low  50's  on 
the  nth  and  12th.     No  damage  resulted. 

The  minor  flooding  on  the  Tar,  Neuse,  and  Cape  Fear 
Rivers  in  eastern  North  Carolina  was  due  to  rainfall  aver- 
aging 2.  5  inches  from  the  18th  to  the  20th.  No  damage 
was  reported. 

Minor  flooding  occurred  on  streams  in  the  Pee  Dee 
Basin  in  South  Carolina  between  the  20th  and  the  30th. 
This  flooding  was  due  to  rainfall  that  began  on  the  after- 
noon of  the  17th  and  continued  through  the  early  morning 
of  the  21st.  Accumulated  amounts  accounted  for  about 
two-thirds  of  the  January  totals,  with  3  to  5.5  inches  over 
the  middle  and  lower  portions.  The  Rocky  River  at  Nor- 
wood. N.  C,  was  out  of  its  banks  foi-  2  days,  cresting 
on  the  20th,  4  feet  above  flood  stage.    The  upper  Pee  Dee 


River  at  Cheraw,  S.  C.  ,  crested  close  to  flood  stage  on 
the  22d.  Downstream  at  Peedee,  S.  C.  ,  this  stream  was 
out  of  its  banks  on  9  days,  cresting  on  the  26th  about  2.  5 
feet  over  the  low  banks.  The  Lynches  River  at  Effingham, 
S.  C.  ,  was  in  flood  from  the  26th  to  the  28th  and  crested 
about  1  foot  over  flood  stage  on  the  27th. 

Rains  over  the  upper  reaches  of  the  Santee  System  in 
South  Carolina  from  the  18th  through  the  21st  caused 
flooding  along  the  Saluda  and  Broad  Rivers  beginning  on 
the  20th.  Rainfall  amounts  ranged  up  to  4  inches.  Due 
to  the  nature  of  the  flood  plains  along  the  Saluda  and  the 
Broad,  flooding  and  damage  were  not  extensive.  There 
was  considerable  lowland  flooding  along  the  Congaree  and 
the  Wateree  with  considerable  damage  to  pastures  and 
some  interruption  of  lumbering  operations. 

Shallow  flooding  occurred  on  the  North  Fork  of  the 
Edisto  River  at  Orangeburg,  S.  C.  ,  from  the  20th  to  the 
26th.  Flooding  along  the  main  stem  of  the  Edisto  began 
at  Givhans,  S.  C.  ,  on  the  23d  and  was  still  in  progress 
at  the  end  of  the  month.  No  damage  or  loss  resulted  from 
these  minor  floods,  but  some  inconvenience  was  experi- 
enced along  the  entire  Edisto  with  low  campsites  and  ap- 
proach roads  flooded. 

The  flooding  on  streams  in  Georgia  was  due  to  heavy 
rainfall  from  the  18th  to  the  25th.  Rainfall  amounts  rang- 
ing up  to  near  2.  5  inches  in  a  few  places  were  reported 
throughout  the  watershed  of  the  Savannah  and  Ogeechee 
Rivers  during  that  period.  In  the  Ocmulgee,  Oconee,  and 
Altamaha  River  Basins,  the  rainfall  averaged  5.  7  inches 
per  station.  The  heaviest  amount  reported  was  8.  78 
inches  at  Juliette.  Most  of  the  rain  fell  in  the  periods 
from  the  12th  to  the  13th  and  from  the  18th  to  the  21st. 
There  wasn't  any  report  of  any  serious  flood  damage  from 
the  high  water. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rain  during  the  period  from  the  17th  to  the  20th 
caused  flooding  on  the  Flint  River  at  Albany,  Ga.,  and  on 
the  Apalachicola  River  at  Blountstown,  Fla.  Rainfall 
during  that  period  ranged  from  less  than  3  inches  over 
the  Apalachicola  to  6  inches  over  the  other  basins.  Little 
or  no  damage  resulted  along  the  Flint  River  at  Albany, 
Ga,,  as  commercial  buildings  in  low-lying  areas  are  pro- 
tected by  dikes  up  to  25  feet.  No  damage  occurred  along 
the  Apalachicola  River  at  Blountstown,  Fla.  ,  as  the  in- 
undated portions  were  exclusively  forest  or  lumbering 
areas.  However,  some  work  interruptions  were  caused 
during  the  period  of  high  water  to  lumbering  interests, 
though  no  real  losses  from  idle  labor  occurred  as  they 
were  transferred  for  work  on  higher  ground. 

Minor  flooding  occurred  on  the  Pearl  River  at  Monti- 
cello,  Miss.,  and  Bogalusa,  La.,  between  the  20th  and 
26th,  due  to  moderate  precipitation  between  the  18th  and 
21st.  The  high  water  was  due  mainly  to  local  runoff  and 
flood  stages  were  only  momentary  and  caused  no  damage. 

MISSISSIPPI  SYSTEM 
Upper  Mississippi  Basin.  --Precipitation  was  below  to 
much  below  normal  ranging  from  1/4  inch  in  northern 
Minnesota  to  1/2  to  3/4  inch  in  northeast  Iowa  and  Wis- 
consin. The  observed  precipitation  was  only  40  to  60 
percent  of  normal.  January's  temperatures  averaged 
from  6°  to  13°  below  normal,  with  most  of  the  area  having 
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daily  minimum  temperatures  0°F  or  colder  from  January 
11  through  the  31st.  On  numerous  days  temperatures 
were  recorded  as  low  as  -30°F  to  -47°F  in  parts  of  the 
basin.  Snowfall  was  light  but  what  fell  was  heaviest  on 
the  ll-12th,   just   as  the  extended   cold  set  in,    and  helped 
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prevent  frost  from  going  deeper  than  it  did. 

A  comparison  of  snow  depths  in  the  Upper  Mississippi 
Basin  on  January  31  with  that  of  other  years  is  given  in 
the  following  table: 


COMPARATIVE    SNOW   DEPTHS    (INCHES) 


Station 


1963   1962   1961   1960   1959   1958   1957   1956   1955 


(Minnesota) 

Bemidj  i 

International  Falls 

Duluth 

Alexandria 

New  Ulm 

Minneapolis 

Rochester 

(Wisconsin) 

Park  Falls 

Wausau 

Portage 


2 

13 

4 

8 

8 

5 

11 

26 

8 

4 

16 

11 

8 

20 

8 

11 

22 

15 

6 

15 

9 

16 

11 

11 

14 

29 

17 

2 

9 

0 

5 

0 

5 

2 

16 

6 

4 

2 

T 

1 

2 

3 

T 

6 

4 

4 

6 

2 

2 

0 

2 

2 

11 

6 

6 

3 

T 

2 

3 

2 

1 

10 

3 

10 

19 

2 

14 

12 

12 

13 

21 

17 

6 

9 

T 

4 

6 

5 

7 

12 

__ 

9 

7 

1 

2 

10 

4 

4 

2 

_- 

Floating  ice  appeared  on  the  Mississippi  at  Cape  Girar- 
deau, Mo.  ,  on  the  15th.  It  became  gorged  on  the  26th 
above  and  below  that  point.  There  was  floating  ice  in  the 
Mississippi  at  Cairo,  111.  ,  from,  the  14th  until  it  became 
gorged  on  the  23d  at  Angelo  Towhead  about  4  miles  above 
Cairo  Point.  This  gorge  remained  intact  until  February  7 
and  at  one  time  extended  upstream  to  slightly  below  Cape 
Girardeau,  Mo.  Boats  were  unable  to  penetrate  this  gorge 
and  about  400  barges  remained  tied  up  in  the  Cairo  Har- 
bor. On  February  7  the  gorge  broke  and  a  large  portion 
of  ice  moved  out,  but  another  gorge  formed  about  14  miles 
above  Cairo  Point  on  the  night  of  February  7  and  continued 
until  the  after  noon  of  February  9,  when  it  broke  and  moved 
out.     Navigation  was  resumed  on  February  10. 

Missouri  Basin. --River  drainages  in  South  Dakota  were 
covered  with  snow  to  depths  varying  from  2  to  6  inches. 
The  heavier  snow  cover  was  in  eastern  South  Dakota  and 
western  Iowa  and  extended  over  most  of  the  Big  Sioux 
Drainage.     All  streams  were  frozen  over. 

Monthly  precipitation  totals  in  the  Kansas  and  Marais 
Des  Cygnes  River  Basins  in  Kansas  during  January  ranged 
from  1/2  to  3/4  inch.  Snowfall  was  well  distributed  and 
ranged  from  4  to  8  inches.  Ice  conditions  became  wide- 
spread about  the  10th,  with  most  streams  becoming  frozen. 
Ice  depths  of  12  to  14  inches  were  reported  on  the  Kansas 
River  at  Wamego  and  Topeka,  Kans.  ,  near  the  end  of  the 
month  and  from  4  to  5  inches  on  ponds  and  streams  in 
north-central  Kansas.  Soil  was  generally  frozento  depths 
of  18  to  20  inches  at  the  close  of  the  period. 

The  Missouri  River  at  Nebraska  City,  Nebr.,  and  small 
streams  in  northwestern  Missouri  were  frozen  over  most 
of  the  month.  Variable  ice  cover  was  reported  by  down- 
stream stations  on  the  Missouri. 

Ohio  Basin. --Severely cold  weather  during  the  last  half 
of  the  month  caused  most  of  the  tributaries  and  the  Ohio 
River  above  Gallipolis  Dam,  W.  Va.  ,  to  freeze  over. 
Record -low  temperatures  spread  over  virtually  all  of  the 
Ohio  watershed   late  on  the  23d,   with  minimum  tempera- 


ture readings  of  -2  0°  or  below  cominon  over  most  of  the 
watershed  by  the  morning  of  the  24th.  Shore  ice  started 
forming  on  the  pools  in  the  Ohio  River  by  the  24th,  with 
enough  ice  to  beginto  impede  navigation  by  the  26th.  Most 
dams  showed  solid  cover  of  layered  running  ice,  average 
depth  of  3  inches,  by  the  morning  of  the  28th.  As  ad- 
ditional ice  accumulated,  the  ice  became  layered,  with 
navigation  suspended  except  for  local  trips  behind  im- 
provised ice  cutters.  The  ice  on  the  Ohio  seriously  inter- 
fered with  the  operation  of  locks  and  dams  and  with  navi- 
gation, especially  abovethe  mouth  of  the  Tennessee  River. 
Red  Basin.  --Minor  flooding  occurred  on  the  Sulphur 
River  at  Naples,  Tex.  ,  from  the  10th  to  the  13th.  The 
rains  that  produced  this  flood  fell  during  the  4-5th,  with 
an  average  of  about  1.2  inches.  The  largest  24-hour  total 
reported  was  1.  65  inches  at  Cooper,  Tex.  Little  or  no 
dainage  is  known  to  have  occurred. 

WEST  GULF  OF  MEXICO  DRAINAGE 
The  Minor  flooding  on  the  Calcasieu  River  at  Hineston, 
La.,  in  the  beginning  of  the  month  was  due  to  heavy  rains 
on  December  23  and  29.  General  rains  from  the  17th 
through  the  2  0th  caused  another  rise  on  the  Calcasieu  to 
within  1  foot  of  flood  stage  by  the  23d  at  Hineston  in  the 
extreme  upper  portion.  Downstream  at  Oakdale,  it  rose 
4  feet  to  0.8  foot  above  bankfuU  by  the  21st.  Further 
downstream  at  Kinder,  La.  ,  it  rose  13  feet  between  the 
17th  and  22d  to  exactly  flood  stage. 

Great  Basin.  --The  heavy  storm  of  January  31  -  Feb- 
ruary 1  resulted  in  minor  flooding  in  streams  in  Utah  and 
Nevada.  Precipitation  at  Deer  Creek  Dam,  Utah,  re- 
ported 24-hour  and  43 -hour  precipitation  amounts  which 
exceeded  all  previous  24-  and  48 -hour  amounts  for  any 
month  of  the  year  for  Utah.  The  24 -hour  amount  was  5.08 
and  the  48 -hour  amount  was  8.  88  inches.  The  depth  of 
frost  in  the  Salt  Lake  Valley  exceeded  20  inches.  This 
was  less  than  a  year  ago,  but  the  major  difference  was 
in  the  moisture  content  of  the  ground  before  the  freezing 
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occurred.  The  most  extensive  damage  from  the  flooding 
was  in  Utah  County,  where  raging  waters  cut  Provo  City 
water  lines  in  the  South  Fork  of  Provo  Canyon  above  Viv- 
ian Park. 

In  Nevada,  the  Truckee,  Susan,  Carson,  and  Walker 
Rivers  rose  to  flood  stage  near  midnight  on  January  31, 
so  most  of  the  flooding  occurred  during  February.  There 
was  extensive  damage  in  the  downtown  sections  of  Reno 
and  considerable  damage  in  many  residential  sections. 
The  Truckee  River  cut  Derby  Dam  about  2  0  miles  down- 
streamfrom  Reno,  and  took  out  the  approach  to  the  South- 
ern Pacific  Railroad  Bridge  about  25  miles  downstream 
from  Reno.  The  Susan  River  caused  damage  to  U.  S. 
Highway  395  in  the  vicinity  of  Susanville,  Calif.  Piute 
Creek  in  Susanville  caused  some  flooding  in  the  town  of 
Susanville.  Flooding  along  the  Carson  and  Walker  Rivers 
was  confined  mostly  to  agricultural  lands.  The  Carson 
River  caused  some  damage  to  the  approaches  to  the 
Cradlebaugh  Bridge  on  U.  S.  395  between  Carson  City 
and  Minden,    Nevada. 

PACIFIC  SLOPE  DRAINAGE 
California  Coast  Drainage  Basins.  --A  23 -mile  stretch 
along  the  North  Fork  of  the  Kern  River  in  California  above 
Isabella  Dam  was  subject  to  flooding  on  January  31  and 
February  1.  Several  levies  ailong  the  river  banks  were 
broken,  allowing  the  waters  to  flow  into  those  areas  which 
were  situated  below  the  high  water  level  of  the  Kern  River. 
Heavy  rains  on  the  30th  and  31st  caused  two  peak  inflows 
into  the  dam.  One  was  estimated  at  28,000  c.f.  s.  at 
7  p.m.  on  the  31st  and  the  second  estimated  30,000  c.  f.  s. 
at  11:00  a.m.  on  the  1st  of  February.  Rainfall  was  un- 
usually heavy  in  spots  with  Johnsondale,  Calif.,  receiving 
14.  67  inches  during  the  storm  and  Kern  River  Intake 
No.  3,  9.  02  inches,  with  lesser  amounts  further  down 
the  Canyon.  Considerable  damage  resulted  to  roads,  a 
diversion  da_m,  and  state  fish  hatchery  tanks.  The  water 
and  debris  spread  over  the  golf  course  into  low -lying 
trailer  parks  and  into  a  few  houses  situated  directly  on 
the  river  bank  in  the  Kernville,    Calif.  ,    area. 

Heavy  rains  in  the  Sierras  to  high  elevations  during  the 
period  January  30  through  February  1  caused  flooding 
along  the  Merced,  Chowchilla,  Fresno,  and  Kaweah 
Rivers  in  California.  Several  mountain  stations  reported 
storm  totals  in  excess  of  those  in  the  big  floods  of  1950 
and  1955.  Incomplete  storm  totals  showed  that  Westfall 
Ranger  Station,  in  the  Sierra  National  Forest,  received 
27.15  inches  of  precipitation,  South  Entrance  22.93,  Giant 
Forest  21.34,  Crane  Valley  13.84,  Jerseydale  18.75, 
Grant  Grove  17.  17,  Balch  Power  House  13.68,  and  Ash 
Mountain  11.95  inches.  The  rain  extended  at  least  to  the 
8,  000-foot  level  during  most  of  the  storm.  Antecedent 
conditions  over  the  mountains,  however,  were  entirely 
different  from  the  1950  and  1955  floods,  as  the  slopes 
were  completely  dry  with  no  snow  before  the  arrival  of 
this  storm;  consequently,  the  runoff  was  considerably 
less  than  in  the  record  floods.    An  estimate  of  flood  dam- 


JANUARY  1963 
age  for  the  area  from  the  Merced  River  to  the  Tule  River 
is  about  $50,  000. 

The  second  longest  midwinter  drought  period  in  the  cen- 
tral valley  and  coastal  areas  of  California  ended  abruptly 
by  the  heavy  rains  during  the  last  several  days  of  the 
month.  Little  or  no  rain  had  fallen  during  the  prolonged 
record-breaking  drought  of  42  days.  The  heavy  rains 
began  during  the  afternoon  of  January  29  and  ended  by 
the  morning  of  February  2.  The  rainfall  amounts  were 
heavy  and  ranged  from  7  to  10  inches  in  the  Russian  Basin, 
6  to  10  inches  in  the  Napa  Basin,  3  to  8  inches  in  the  Pa- 
jara  Basin,  and  2  1/2  to  8  inches  in  the  Salinas  Basin. 
The  Indian  Guard  Station  in  the  Santa  Lucia  Range  in  the 
Salinas  River  Basin  and  Boulder  Creek  reported  22  inches 
or  more.  Sacramento  set  a  new  24-hour  record  with  1.70 
inches  during  the  24-hour  period  on  the  30th.  By  the 
month's  end  all  streams  in  the  Sacramento  area  were 
rising,  but  no  flood  stages  were  reached.  Overflow  oc- 
curred at  all  Sacramento  Flood  Control  Project  Weirs 
and  a  record-breaking  flow  down  the  Yuba  River  during 
the  first  part  of  February.  The  heavy  rains  and  resulting 
runoffs  caused  quite  a  number  of  minor  streams  and 
creeks  and  two  of  the  four  major  rivers  in  the  coastal 
areas  to  overflow  their  banks.  The  smaller  streams 
caused  minor  lowland  flooding  in  portions  of  the  towns  of 
Santa  Cruz,  San  Jose,  Gilroy,  Morgan  Hill,  Ben  Lomond, 
Ross,  and  Alviso.  Evacuation  of  some  homes  was  made 
necessary  by  the  floods.  The  two  major  rivers  which 
overflowed  were  the  Russian  River  at  Guerneville  and  the 
Napa  River  at  Napa.  Damage  along  the  Russian  River  was 
minor  and  chiefly  to  roads  and  resort  buildings  along  the 
banks  of  the  river  and  tributary  creeks  in  Guerneville  and 
surrounding  area.  About  40  homes  along  the  Napa  River 
were  evacuated.  Some  agricultural  lowlands  from  Napa 
northward  to  near  St.  Helena  were  inundated  and  several 
bridges  were  temporarily  closed. 

Columbia  Basin. --Moderate  to  heavy  rain  with  warming 
temperatures  on  the  31st,  following  3  to  6  inches  of  snow 
on  the  2  9th  and  3  0th,  throughout  the  valleys  of  southern 
Idaho  over  well-frozen  ground  and  streams  set  the  stage 
for  rapid  runoff  and  the  flooding  that  began  on  the  31st  in 
many  local  areas.  Upper  Portneuf  River  flooded  in  Cari- 
bou County  and  eastern  Bannock  County.  Bancroft  was 
inundated  by  3  to  5  feet  of  water  and  residents  evacuated 
their  houses  during  the  night.  McCammon  and  Lava  Hot 
Springs  on  the  Portneuf  were  flooded  during  the  night  of 
the  31st.  Sucker  Creek,  just  across  the  line  in  Oregon, 
flowing  out  of  the  Mahogany  Mountains,  flooded  daring 
the  night  of  the  31st.  A  highway  bridge  was  washed  out 
morooning  a  7 -member  family. 

Light  precipitation  and  cold  temperatures  combined  to 
keep  streams  in  the  lower  Columbia  Basin  at  very  low 
levels.  The  Yakima  River  and  many  smaller  streams 
became  frozen  over  in  various  parts  of  their  reaches  by 
the  end  of  the  month.  The  msan  January  stage  of  the 
Willamette  River  at  Portland  was  3.5  feet  or  2.6  feet 
below  the  84-year  normal. 
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FLOOD  STAGE  DATA 


(All  dates  In  January  unless  otherwise  specified) 
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1 

River  and  stAboo 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

From- 

To- 

Stage 

Date 

ATLAJfTIC  SLOPE  DRAINAGE 

Ft 

Ft 

James:   Richmond,  Va.  (Westham) 

12 

14 

15 

12.1 

14 

Tar;   Greenville,  N.  C. 

13 

25 

27 

13.3 

26 

Neuse:   Neuse ,  N.  C. 

14 

22 

22 

14.3 

22 

Smlthfleld,  N.  C. 

13 

21 

25 

17.7 

22 

Goldsboro,  N.  C. 

14 

21 

30 

19.4 

27 

Klnston,  N.  C. 

14 

23 

1/ 

16.9 

29 

Cape  Fear:   Fayetteville ,  N.  C. 

35 

22 

22 

35.1 

22 

Lock  No.  2, 

Ellzabethtown,  N.  C. 

20 

21 

25 

28.3 

23 

Rocky;   Norwood,  N.  C. 

16 

20 

21 

E20.0 

20 

Lynches:   Effingham,  S.  C. 

14 

26 

28 

E15.1 

27 

PeeDee;   Peedee,  S.  C. 

19 

22 

30 

E21.3 

26 

Saluda:   Pelzer,  S.  C. 

8 

20 

21 

7.0 

21 

Broad:   Blair,  S.  C. 

14 

20 

22 

17.9 

21 

North  Fork  Edisto;   Orangeburg, S.C 

.   8 

20 

26 

E  9.2 

22 

Edlsto;   Givhans,  S.  C. 

10 

23 

1/ 

Ell.B 

29 

Savannah;   Clyo.  Ga. 

11 

25 

31 

13.4 

31 

Ogeechee;   Midville,  Ga. 

6 

24 

27 

7.35 

25 

Dover,  Ga. 

7 

27 

31 

8.8 

30 

Ocmulgee:   Macon,  Ga. 

18 

20 

22 

22.6 

21 

Hawkinsvllle,  Ga. 

25 

24 

25 

26.1 

25 

Abbeville,  Ga. 

12 

25 

31 

15.8 

27 

Lumber  City,  Ga. 

15 

31 

31 

15.2 

31 

River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

From- 

To- 

Stage 

Date 

ATLANTIC  SLOPE  DRAINAGE  (Cont'd. 

)  «. 

Ft 

Oconee:   Milledgevllle,  Ga. 

20 

21 

22 

30.1 

21 

24 

24 

20.6 

24 

Dublin,  Ga. 

21 

24 

27 

23.0 

25 

Mount  Vernon,  Ga. 

16 

26 

31 

18.4 

28,29 

Altamaha;   Charlotte,  Ga. 

15 

29 

31 

18.4 

31 

EAST  GULF  OF  MEXICO  DRAINAGE 

Flint:   Albany,  Ga. 

20 

26 

28 

22.0 

27 

Apalachicola:   Blountstown,  Fla. 

15 

21 

31 

20.5 

25 

Choctawatohee:   Caryvllle,  Fla. 

12 

23 

25 

13.0 

24 

Cahaba:   Centrevllle,  Ala. 

23 

20 

21 

23.9 

20 

Pearl:   Monticello,  Miss. 

19 

20 

22 

20.7 

21 

Bogalusa,  La. 

15 

21 

26 

18.2 

24 

MISSISSIPPI  SYSTEM 

Red  Basin 

Sulphur;   Naples,  Tex. 

22 

10 

13 

23.5 

11 

WEST  GULF  OF  MEXICO  DRAINAGE 

Calcasieu:   Hlneston,  La. 

12 

Dec.   31 

3 

13.05 

1 

Kinder,  La. 

16 

22 

22 

16.0 

22 

PACIFIC  SLOPE  DRAINAGE 

Russian:   Guerneville,  Calif. 

29 

31 

Feb.    2 

40.5 

Feb.    1 

Healdsburg,  Calif. 

19 

31 

Feb.    1 

20.0 

Feb.    1 

♦Provisional 

E   Estimated 

1/  Continued  at  end  of  month 
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ltB67 
2*364 
2.690 
3.451 
4.050 
4.689 
5.362 
6.124 
6.950 
7.857 
8.877 
10.055 
11  .471 
12.321 


.147 


19,126 
20.296 
21.734 
23.613 
24.806 
26.294 
28.211 
31.153 
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.619 
212 
620 
.052 
.510 
.991 
.500 


1.095 

192 

597 

1  .025 

1.470 

1.953 

2.465 

3.015 

3.592 

4.216 

4.875 

5.596 

6.361 

7.215 

8.146 

9.188 

10.377 

11.796 

12.639 

13.604 

14.737 

16.104 

17.464 

16.282 

19.222 

20.357 

21.762 

23.600 

24.778 

2t><Z22 

26.071 


■  1.6 
•    4.0 

■  7.0 
•10.5 
■14.7 
■19.6 
■25.2 
■31.6 
■38.5 
■46.1 
■54.2 
■58.9 
•59.7 
■60.3 


■53.1 
■51.2 
■51.1 


ANCHORAGE.  ALASKA 
1017  MB 


29 

158 

564 

992 

1  .444 

1.922 

2.426 

2.962 

3.526 

4.138 

4.782 

5.488 

6.237 

7.076 

7.991 

9.017 

10.191 

11.585 


16.045 
18.977 
20.084 
21.447 
23.193 
24.330 
25.773 
27.643 


37 

191 

601 

1  .035 

1  .490 

1.970 

2.474 

3.012 

3.576 

4,191 

4,837 

5.545 

6.300 

7.  137 

6.053 

9.077 

10.243 

11  .616 


13.365 
14.480 
15.837 
17,182 
17,986 
18,901 
19,988 
21,326 
23,062 
24.148 
25.539 


BARROW.  ALASKA 
1026  MB 


BARTER  IS..  ALASK 
1026  MB 


BETHEL.  ALASKA 
1010  MB 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

600 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

28 

100 

28 

80 

26 

70 

25 

60 

25 

50 

25 

40 

25 

30 

25 

25 

24 

20 

21 

15 

13 

10 

1.026 
1,491 
1.980 
2.499 
3.045 
3.625 
4,250 
4,913 
5,637 
6.410 
7.268 
6.207 
9.257 
10.454 
11,868 
12.704 
13.665 
14.767 
16.153 
17.517 
18.343 
19.289 
20.430 
21.647 
23.697 
24.886 
26.363 
28.273 


195 
583 
990 


2.375 
2.891 
3  ,439 
4,029 
4,656 
5.337 
6.068 
6.678 
7,765 
8,760 
9.907 
11.265 
12.105 
13.036 
14.154 
15,514 
16.884 
17.705 
18.681 
19.854 
21.232 
23.250 
24.422 


-22.9 

63 

9? 

-21.1 

64 

113 

-14.9 

62 

122 

-13.0 

61 

169 

-13.4 

57 

269 

-14.4 

55 

284 

-16.4 

54 

281 

-18,7 

50 

282 

-21.3 

44 

280 

-24.3 

42 

280 

-28.1 

40 

281 

-32.4 

286 

-37.4 

288 

-43.0 

288 

-49.3 

288 

-55.5 

285 

-60.9 

28<| 

-63.3 

264 

-62.9 

285 

-63.4 

287 

-64.1 

286 

-65.5 

292 

-67.1 

298 

-67.6 

303 

-67.4 

310 

-66,7 

318 

-65.5 

325 

-55.0 

-52.1 

201 

-21 

6 

567 

-16 

8 

990 

-15 

5 

422 

-15 

7 

679 

-16 

5 

365 

-17 

6 

4 

632 

-29 

3 

5 

311 

-33 

6 

6 

036 

-38 

6 

6 

643 

-44 

2 

7 

726 

-49 

7 

8 

724 

-55 

5 

9 

671 

-60 

9 

11 

247 

-63 

5 

12 

065 

-63 

9 

13 

006 

-64 

5 

14 

lie 

-66 

0 

15 

464 

-68 

2 

16 

818 

-69 

8 

17 

593 

-70 

6 

18 

542 

-70 

6 

19 

667 

-70 

4 

21 

112 

-65 

1 

23 

055 

-56 

7 

24 

290 

-46 

0 

113 

1 

4 

110 

3 

1 

260 

2 

9 

280 

8 

0 

289 

12 

6 

297 

14 

2 

306 

17 

1 

313 

18 

1 

313 

22 

7 

311 

27 

6 

312 

31 

9 

311 

37 

3 

313 

45 

1 

306 

42 

7 

303 

47 

0 

302 

60 

4 

300 

61 

4 

297 

56 

2 

2»7 

57 

1 

297 

56 

1 

301 

62 

6 

301 

64 

9 

302 

66 

6 

303 

68 

2 

.921 
.482 
.091 
.733 


12 

376 

-58 

2 

13 

348 

-57 

3 

14 

500 

-57 

7 

15 

903 

-59 

C 

17 

297 

-60 

5 

18 

123 

-61 

2 

19 

083 

-62 

1 

20 

208 

-62 

7 

21 

583 

-63 

n 

23 

337 

-63 

4 

24 

432 

-63 

6 

25 

646 

-61 

7 

27 

952 

-53 

6 

505 

189 

575 

979 

1.411 

1,869 

2.351 

2.869 

3.412 

4.002 

4.625 

5.312 

6.042 

6.854 

7.744 

6.744 

9.903 

11 .307 

12.152 

13.124 

14,275 

15.668 

17.051 

17.660 

16.852 

19.994 

21.416 

23,282 

24,461 

25,924 

27,905 


■15.9 
■15.4 
■16.0 
■17.6 
■19.8 
■22.2 
■24.7 
■27.6 
■32.3 
■37.2 
•42.9 


-56.6 
-58.7 
-59,8 
-61,0 
■62.1 
■62.0 
■62.0 
■61.0 
■57.9 
■52.5 
-49.6 


62   305   4.5 


306 

8 

4 

315 

21 

0 

315 

25 

1 

313 

26 

6 

309 

29 

1 

306 

31 

9 

305 

36 

3 

302 

44 

1 

301 

47 

2 

300 

50 

5 

296 

52 

7 

292 

58 

1 

290 

61 

8 

291 

63 

0 

291 

69 

8 

285 

67 

6 

2  64 

66 

8 

2  82 

66 

3 

261 

62 

0 

261 

64 

9 

260 

63 

0 

276 

63 

5 

277 

61 

6 

274 

59 

1 

273 

65 

7 

271 

72 

7 

BOISE.  IDAHO 
923  KB 


BROWNSVILLE.  TEXAS 
1019  MB 


CANTON  IS..  PACIFIC  AREA 
1009  MB 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

600 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

30 

200 

30 

175 

30 

150 

30 

125 

26 

100 

27 

80 

27 

70 

27 

60 

26 

50 

24 

40 

22 

30 

19 

25 

17 

20 

12 

15 

9 

10 

7 

5 

868 
234 
640 
1.063 
1  .512 
1.967 
2.491 
3.027 
3,598 
4,205 
4,856 
5,561 
6,321 
7.157 
8.075 
9.103 
10.278 
11.665 
12.483 
13.433 
14.547 
15.916 
17,280 
16,098 
19.034 
20.164 
21.511 
23.295 
24.432 
25.886 
27.733 


-  7.0   72 


■28.9 
•35.1 


161 

11 

3 

590 

11 

4 

1 

041 

11 

4 

1 

516 

10 

6 

2 

023 

9 

6 

2 

554 

7 

9 

3 

124 

4 

9 

3 

718 

7 

4 

363 

-  3 

6 

5 

038 

-  7 

6 

5 

783 

-11 

6 

6 

575 

-17 

1 

7 

457 

-23 

4 

8 

421 

-30 

3 

9 

499 

-38 

6 

10 

726 

-48 

1 

12 

163 

-57 

8 

12 

997 

-61 

4 

13 

946 

-64 

e 

15 

046 

-69 

4 

16 

365 

-73 

0 

17 

672 

-72 

9 

18 

47] 

-71 

1 

19 

384 

-66 

9 

20 

495 

-62 

6 

21 

885 

-58 

7 

23 

703 

-54 

9 

24 

870 

-54 

0 

26 

298 

-53 

0 

28 

153 

-51 

9 

30 

796 

-45 

8 

33 

.203 

-37 

7 

151 
547 
966 


4.040 
4.678 
5.368 
6.111 
6.932 
7.635 
8.850 
,0.023 


14.436 
15.850 
17.262 
18.110 
19,062 
20,232 
21,674 
23,558 
24,757 
26,226 
28,143 
30,763 


173 
600 
1  ,049 
1.522 
2.022 
2.546 
3.110 
3.696 
4.337 
5.009 
5.747 
6.537 
7.410 
6.367 
9.439 
10.657 
12.085 
12.918 
13.869 
14.980 
16,314 
17,640 
18,451 
19,376 
20,501 
21,904 
23,732 
24,906 
26,346 
28,225 
30,899 


10.4 

88 

47 

11.1 

78 

60 

9.1 

74 

110 

9.3 

61 

238 

6.5 

56 

252 

6.8 

53 

254 

4.4 

54 

255 

1.8 

47 

252 

-  1.5 

45 

253 

-  5.2 

257 

-  8.9 

260 

-13.4 

268 

-18.6 

259 

-24.6 

259 

-31.9 

260 

-39.9 

262 

-49,6 

262 

-58.3 

265 

-61.5 

265 

-63.2 

265 

-67.2 

269 

-70.3 

264 

-69.4 

262 

-67.5 

255 

-64.4 

255 

-60.2 

250 

-57.5 

246 

-63.9 

134 

-52.4 

93 

-50.4 

109 

-48.5 

114 

-43.9 

117 

-39,9 

-31.1 

3 

134 

9 

9 

3 

742 

7 

2 

4 

402 

3 

2 

5 

097 

-  1 

1 

5 

857 

-  5 

2 

6 

675 

-10 

1 

7 

f76 

-16 

1 

6 

569 

-22 

8 

9 

681 

-31 

5 

10 

945 

-41 

9 

12 

418 

-53 

6 

13 

263 

-60 

4 

14 

207 

-67 

6 

15 

281 

-75 

7 

16 

549 

-82 

6 

1  7 

792 

-00 

2 

18 

555 

-75 

6 

23.690 
24.844 
26.280 
28.175 
30.863 
33.294 
35.563 
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CAPE  HATTEI  A 

5,  N. 

C. 

CARIBOU, 

ME. 

CHARLESTON 

S.  C. 

COLD  BAY.  ALASKA 

COLUMBIA, 

MO. 

1019  MB 

991  MB 

1019 

<B 

1004  MB 

991  MB 

s 

M 

Wind 

M 

1 

Wind 

M 

1 

Wind 

1 

Wind 

3 

1 

Wind 

i- 
^  s 

11 

It 

a  s 

Z  0 

S 

M 

.a 
1 

0 
2 

1 

1 

• 
> 

• 

IS 

1 

1 

If 

Z  0 

s 
a 
1 

e 
1 

a 

0 

> 

I 

1 

1 

_  a 

if 

0» 

1 
1 

1 

i 

e 

e2 

1 

? 
1 

1 

I 

1! 

II 

s 

0 

1 

a 

1 

> 

1 

1 

1^ 

1  s 

1 

9 

1 

1 

• 
> 
a 

I 

1 

1 

SURFACE 

31 

4 

4.1 

82 

354 

6.1 

31 

191 

-12,2 

83 

285 

4.5 

31 

13 

3,5 

78 

326 

2.3 

31 

30 

1.0 

88 

135 

10.1 

31 

238 

-  9.5 

77 

324 

1.2 

1000 

31 

153 

4.8 

76 

341 

7.2 

31 

121 

31 

163 

6.3 

67 

321 

2.1 

31 

58 

134 

6.0 

31 

169 

950 

31 

568 

3.8 

71 

302 

9.3 

31 

515 

-10,6 

73 

276 
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-16.2 

56 

283 

16.3 

3,429 

-18.6 

48 

269 

34.6 

31 

3.634 

-  4.9 

264 

33.0 

31 

3,445 

-21.0 

49 

31  1 

33.2 

31 

3,594 

-11.8 

48 

291 

17.9 

600 

31 

4  .097 

-19.4 

52 

285 

16.9 

4,024 

-21.9 

45 

270 

38.9 

31 

4,260 

-  8.7 

262 

37.3 

31 

4.037 

-24.0 

46 

313 

36.1 

31 

4,205 

-15.1 

48 

299 

23.5 

550 

31 

4.733 

-23.1 

50 

282 

22.7 

4,656 

-25.4 

41 

268 

43.9 

31 

4,924 

-12.9 

264 

42.2 

31 

4  .660 

-27.6 

46 

313 

40.0 

31 

4,854 

-18.7 

45 

300 

28.4 

500 

31 

5  .431 

-27.7 

48 

280 

26.0 

5,346 

-29.7 

38 

271 

51.9 

31 

5,649 

-17.9 

264 

46.4 

31 

5.346 

-32.1 

45 

314 

43.1 

31 

5,563 

-23.2 

45 

300 

32.3 

450 

31 

6.  175 

-32.6 

280 

29.5 

6,086 

-34.7 

270 

57.5 

31 

6.424 

-23.2 

268 

51.3 

31 

6.075 

-36.9 

313 

47.0 

31 

6.319 

-28.2 

42 

296 

39.1 

400 

31 

6,999 

-38.8 

279 

33.0 

6,902 

-40.3 

267 

63.9 

31 

7.282 

-29.3 

270 

56.6 

31 

6,899 

-42.2 

315 

52.7 

31 

7.162 

-34.2 

294 

41.6 

350 

31 

7.902 

-45.5 

283 

35.6 

7,802 

-46.5 

268 

71.1 

31 

8.222 

-36.1 

269 

63.1 

31 

7,730 

-47.7 

313 

66.7 

31 

8.083 

-40.8 

288 

43.5 

300 

31 

8  .914 

-52.5 

279 

45.3 

8,812 

-52.3 

267 

76.7 

31 

9.274 

-43.9 

267 

70.1 

31 

8,784 

-53.5 

313 

61.9 

31 

9.115 

-48.4 

289 

46.2 

250 

31 

10.074 

-58.5 

279 

50.3 

9,930 

-56.0 

269 

76.6 

31 

10.475 

-52.2 

269 

76.2 

31 

9,942 

-58.1 

314 

65.5 

31 

10.294 

-55.8 

292 

37.7 

200 

31 

11.458 

-6  3.8 

281 

53.2 

11 ,396 

-56.2 

269 

78.5 

31 

11,693 

-56.8 

271 

83.5 

31 

11 ,339 

-59.6 

310 

61.2 

31 

11 .696 

-59.9 

285 

45.3 

175 

30 

12.269 

-64.6 

283 

52.8 

12,246 

-55.7 

270 

73.3 

31 

12,729 

-59.9 

273 

80.6 

31 

12,173 

-59.8 

309 

58.5 

31 

12.530 

-60.0 

293 

47.2 

150 

30 

13.233 

-63.4 

287 

51.1 

13,227 

-56.1 

270 

69.0 

31 

13.687 

-61.5 

274 

74.8 

31 

13,135 

-69.4 

306 

58.6 

31 

13.493 

-59.6 

294 

48.2 

125 

29 

14.344 

-63.3 

291 

51.9 

14,384 

-57.0 

267 

64.3 

31 

14.811 

-63.9 

274 

68,8 

30 

14,275 

-60.4 

302 

66.2 

31 

14.632 

-60.4 

296 

45.7 

100 

27 

15.705 

-65.0 

295 

55.4 

15,793 

-57.5 

265 

58.3 

30 

16.169 

-66,1 

274 

57.9 

28 

15,679 

-62.1 

296 

57.3 

31 

16,016 

-62.5 

285 

43.3 

80 

23 

17,075 

-66.6 

296 

61.8 

17,201 

-58.2 

266 

51.9 

30 

17.522 

-66.9 

273 

47.8 

23 

17,083 

-62.9 

294 

60.0 

29 

17,386 

-63.8 

297 

42.7 

70 

20 

17.904 

-67.7 

300 

64.1 

18,054 

-57.4 

263 

53.6 

29 

18.342 

-65.3 

274 

35.9 

23 

17,905 

-63.5 

290 

69.8 

39 

18,211 

-64.2 

297 

39.4 

60 

17 

18.641 

-69.0 

308 

62.0 

19,021 

-56.8 

259 

60.7 

28 

19.278 

-52.8 

273 

31.1 

22 

18,834 

-63.5 

288 

61.6 

28 

19,146 

-64.3 

294 

38.1 

50 

13 

19.896 

-69.4 

312 

70,3 

20.182 

-54.8 

256 

49.2 

27 

20.412 

-59.4 

271 

27.6 

22 

19,955 

-62.9 

285 

62.6 

24 

20,285 

-62.7 

293 

35.9 

40 

10 

21,250 

-69.8 

21,619 

-52.3 

2  54 

50.1 

27 

21.816 
2<.668 

-56.4 

262 

29.0 

21 

21 .347 

-61,9 

281 

63.5 

24 

21,670 

-59.6 

290 

42.0 

30 

5 

23,036 

-63.8 

23,497 

-48.8 

250 

47.0 

25 

-52.5 

256 

28.0 

20 

23.171 

-57.3 

279 

69.0 

21 

23,481 

-56.2 

272 

61.1 

25 
20 

24.699 

-47.7 

245 

45.1 

24 

24.856 

-50.7 

250 

23. » 

17 

24.356 

-53.2 

268 

69.4 

21 

24,644 

-54.4 

267 

58.1 

26,196 

-45.8 

217 

37.3 

21 

26.315 

-50.2 

248 

20.0 

13 

25,803 

-50.7 

256 

62.8 

20 

26.072 

-53.2 

263 

68.0 

15 

1(1 
7 
5 

8 

28,143 

-42.3 

le 

28.209 

-49.3 

233 

25.8 

8 

27,756 

-43.8 

19 

27.932 

-51.3 

257 

83.4 

16 

30.662 

-45.0 

256 

85.9 

13 

33.096 

-40.2 

10 

35.380 

-39.0 

See   reference   oote  at   eod  of   table 


RAWINSONDE  DATA 

Average  monthly  values 






JANUARY 

1963 

GREAT  FALLS 

MONl 

. 

GREEN  BAY.  WIS 

GREENSBORO. 

N.     C 

. 

GUAM.  MARIANA  IS. 

HILO.  HAWAI 1 

890  ► 

B 

992  MB 

967  MB 

996  MB 

1011  MB 

3 

-  i 

2o 

3 
1 

.a 
a 

1 

2 

a 
B 

1 

Wind 

ll 

u 

2  0 

1 

1 
J 

■3 

1 

M 

1 
I 

Wind 

-J 

s 

Q 

M 

1 
1 

1 
1 

-5 
1 

Wind 

Z  0 

1 

i 
1 

s 

« 

1 

1 

O 
> 

•■a 

1 

Wind 

1 
1 

1 
I 

e 

1 

a 

M 
e 

• 

Wind 

II 

1 

1 

§ 

1 

a 

1 

j 

1 

1 

s 

1 

SURFACE 

31 

1.123 

-11.5 

66 

229 

9.7 

31 

210 

-15.4 

74 

262 

3.3 

31 

273 

-  1.6 

60 

271 

2.3 

31 

111 

23.7 

90 

86 

4.5 

31 

11 

18.7 

64 

231 

4.9 

JOOO 

31 

214 

31 

149 

31 

170 

31 

94 

31 

107 

20.6 

77 

239 

3.9 

950 

31 

610 

31 

536 

-15.6 

63 

268 

10.7 

31 

583 

.2 

58 

272 

8.5 

31 

547 

22.4 

79 

86 

11.9 

31 

550 

18.7 

73 

166 

2.6 

900 

31 

1.030 

31 

944 

-15.6 

61 

268 

12.2 

31 

1.014 

-   .3 

56 

274 

14.0 

31 

1  .013 

19.6 

78 

90 

10.9 

31 

1,013 

15.9 

70 

166 

3.1 

850 

31 

1.474 

-  8.8 

47 

258 

16.5 

31 

1.376 

-15.0 

54 

284 

16.3 

31 

1.471 

-   .5 

51 

272 

17.1 

31 

1,504 

17.1 

71 

100 

8.5 

31 

1.497 

13.3 

66 

209 

5.6 

800 

31 

1.942 

-11.0 

52 

262 

17.5 

31 

1.635 

-15.1 

52 

282 

20.4 

31 

1.956 

-  1.7 

50 

271 

21.8 

31 

2,021 

15.2 

56 

115 

7.2 

31 

2.006 

11.7 

52 

240 

7.4 

750 

31 

2.432 

-13.6 

57 

297 

21.0 

31 

2.321 

-16.5 

49 

284 

25.1 

31 

2.471 

-  3.4 

47 

271 

26.8 

31 

2,569 

12.7 

47 

125 

7.0 

31 

2.543 

9.5 

37 

259 

9.3 

700 

30 

2.957 

-15.8 

55 

307 

22.0 

31 

2.836 

-18.3 

49 

282 

28.4 

31 

3.011 

-  6.3 

47 

268 

32.3 

31 

3,142 

9.8 

44 

124 

5.2 

31 

3.115 

7.0 

31 

271 

12.4 

650 

30 

3.510 

-17.8 

53 

310 

26.2 

31 

3.387 

-20.4 

43 

260 

32.6 

31 

3.569 

-  9.2 

43 

268 

39.2 

31 

3,759 

6.2 

43 

125 

4.1 

31 

3.718 

3.4 

31 

277 

16.5 

600 

30 

4.109 

-21.0 

52 

306 

29.9 

31 

3.976 

-23.8 

43 

278 

37.1 

31 

4.205 

-12.0 

266 

46.8 

31 

4,406 

2.5 

41 

152 

6.0 

31 

4,365 

29 

275 

19.4 

550 

30 

4.741 

-24.8 

49 

312 

35.6 

31 

4.605 

-27.8 

43 

277 

39.8 

31 

4.664 

-15.3 

265 

52.6 

31 

5,103 

-  1.4 

39 

161 

7.6 

31 

5,052 

-  5.1 

29 

282 

23.  1 

500 

30 

5.436 

-29.1 

47 

315 

41.8 

31 

5.286 

-31  .8 

274 

43.7 

31 

5.561 

-19.6 

266 

59.8 

31 

5,659 

-  5.6 

30 

155 

8.4 

31 

5,798 

-10.3 

278 

31.  1 

650 

30 

6.175 

-34.1 

314 

47.8 

31 

6.023 

-36.4 

273 

50.9 

31 

6.348 

-25.0 

265 

63.3 

31 

6,675 

-10.6 

159 

7.4 

31 

6,595 

-16.0 

279 

33.0 

400 

30 

6.598 

-40.0 

316 

52.8 

31 

6.834 

-41.7 

270 

57.7 

31 

7.201 

-31.0 

265 

71.5 

31 

7,574 

-16.3 

155 

7.0 

31 

7,479 

-22.6 

29 

28; 

36.1 

350 

30 

7.894 

-46.1 

316 

56.5 

31 

y*128 

-47.5 

270 

64.9 

31 

8.134 

-37.8 

265 

77.9 

31 

8.566 

-22.9 

157 

7.4 

31 

6,444 

-29.6 

300 

42.4 

300 

30 

6.906 

-52.1 

317 

66.6 

31 

8.735 

-52.9 

272 

67.0 

31 

9,179 

-45.8 

269 

77.3 

31 

9,677 

-31.4 

164 

4.7 

31 

9,528 

-36.9 

312 

57.9 

250 

30 

10.073 

-56.1 

316 

65.5 

31 

9.900 

-56.6 

272 

70.9 

31 

10.371 

-54.1 

269 

82.0 

31 

10,940 

-41.8 

189 

6.4 

31 

10,767 

-4  5.2 

311 

64.9 

200 

30 

11.469 

-60.3 

307 

64,1 

31 

11  .315 

-56.0 

269 

70.7 

31 

11.782 

-56.9 

274 

79.7 

31 

12,411 

-54.2 

191 

9.1 

31 

12,227 

-54.3 

310 

68.6 

175 

30 

12.301 

-60.4 

308 

58.3 

31 

12.166 

-55.9 

269 

70.1 

31 

12.621 

-58.2 

272 

74.0 

31 

13,254 

-61.1 

181 

11.1 

30 

13,071 

-59.5 

309 

72.5 

150 

30 

13.263 

-60.0 

302 

57.7 

31 

13.146 

-56.1 

266 

71.7 

31 

13.589 

-59.1 

272 

71.9 

31 

14,194 

-66.5 

175 

15.2 

30 

14,023 

-64.9 

308 

62.4 

125 

28 

'4.398 

-60.5 

300 

57.1 

31 

14.303 

-57.1 

268 

67.8 

30 

14,725 

-61.1 

271 

58.1 

31 

15,264 

-76.1 

165 

16.9 

30 

15,119 

-70.9 

305 

47.6 

100 

27 

15.796 

-62.1 

297 

55.6 

31 

15.714 

-57.8 

265 

67.8 

29 

16,105 

-62.6 

267 

51.1 

29 

16,526 

-8  3.1 

151 

15.7 

30 

16,422 

-75.5 

301 

33.8 

80 

25 

17.195 

-63.1 

294 

56.3 

31 

17.118 

-57.9 

261 

69.9 

29 

17,481 

-62.2 

271 

45.3 

29 

17,765 

-6  2.2 

126 

6.4 

29 

17,712 

-75.6 

295 

15.2 

70 

22 

18.044 

-63.1 

291 

54.4 

31 

17,964 

-57.6 

260 

65.3 

29 

18.316 

-61. C 

267 

38.5 

27 

18,522 

-76.4 

103 

6.4 

29 

16,492 

-71.1 

294 

6.5 

60 

21 

18.968 

-63.4 

292 

54.2 

30 

16,927 

-56.7 

258 

66.3 

26 

19.268 

-59.7 

262 

30.7 

27 

19,427 

-69.8 

111 

9.1 

29 

19,413 

-66.7 

201 

1.4 

50 

20 

20.076 

-63.6 

287 

60.8 

30 

20.066 

-54.8 

252 

65.1 

28 

20.417 

-56. n 

257 

28.8 

27 

20,526 

-65.0 

105 

15.7 

29 

20,524 

-63.4 

121 

6.2 

40 

17 

21 .496 

-62.7 

281 

63.1 

30 

21.527 

-51.2 

248 

61.2 

27 

21 .837 

-54.4 

258 

25.5 

27 

21,896 

-61.4 

93 

25.3 

23 

21 ,904 

-60.6 

93 

10.1 

30 

15 

23.260 

-60.0 

278 

74.8 

28 

23.403 

-48. 7 

240 

61.0 

26 

23.697 

-50.3 

254 

25.1 

27 

23,696 

-57.3 

86 

32.6 

27 

23,708 

-57.4 

90 

15.3 

25 

14 

24.401 

-57.4 

271 

78.9 

27 

24.616 

-47.3 

238 

63.5 

25 

24.696 

-48.5 

233 

21.2 

27 

24,859 

-54.2 

87 

35.6 

24 

24,665 

-55.2 

96 

13.2 

20 

13 

25.634 

-51.4 

263 

79.5 

17 

26.173 

-43.3 

236 

50.1 

24 

26.374 

-46.8 

227 

16.7 

26 

26,298 

-51.7 

88 

35.4 

22 

26,293 

-53.4 

98 

13.0 

15 

12 

27.755 

-47,6 

260 

62.4 

22 

26.294 

-44.7 

219 

22.0 

24 

26,166 

-49.4 

86 

22.9 

19 

28,165 

-53,3 

130 

7.0 

10 

9 

30.482 

-46.8 

6 

30.963 

-42.8 

11 

30,849 

-45.6 

10 

30.701 

-53.0 

7 

8 

32.868 

-42.8 

6 

33.051 

-47,1 

5 

7 

35.247 

-33. 6 

HUNT IN6T0N 

W.  \ 

A. 

INTERNAT.  FALLS,  ^ 

INN. 

JACKSON.  MISS. 

JACKSONVILLE.  FLA. 

JOHNSTON  IS.,  PACIFIC  AREA 

991  N 

B 

973  MB 

1010  MB 

1020 

IB 

1013  MB 

SURFACE 

31 

246 

-  5.5 

69 

210 

2.9 

31 

360 

-21.9 

65 

275 

3.9 

31 

94 

2.1 

64 

77 

1.2 

31 

5 

7.2 

66 

316 

3.3 

31 

3 

23.9 

76 

79 

2.5 

1000 

31 

174 

31 

158 

31 

171 

2.2 

69 

7! 

1.7 

31 

170 

9.2 

74 

326 

2.9 

31 

113 

22.9 

76 

91 

2.9 

950 

31 

5  79 

-  3.7 

61 

242 

10.5 

31 

526 

-21.4 

66 

268 

6.4 

31 

567 

3.5 

58 

230 

4.5 

31 

596 

9.3 

66 

246 

6.2 

31 

558 

19.1 

76 

68 

2.7 

900 

31 

1.004 

-  5.0 

59 

258 

17.3 

31 

936 

-20.3 

67 

290 

15.9 

31 

1.026 

3.8 

56 

262 

9.7 

31 

1,045 

8.4 

63 

257 

10.7 

31 

1  .021 

15.6 

75 

63 

1.7 

650 

31 

1.453 

-  6.0 

60 

262 

25.3 

31 

1.359 

-19.8 

64 

298 

20.0 

31 

1,491 

3.6 

50 

2  74 

15.3 

31 

1,517 

6.9 

57 

262 

16.5 

31 

1.505 

14.9 

48 

46 

.8 

800 

31 

1.926 

-  7.2 

56 

267 

26.0 

31 

1  .609 

-20.0 

56 

300 

22.3 

31 

1,982 

2.5 

48 

274 

22.0 

31 

2,014 

5.2 

53 

264 

22.5 

31 

2.017 

13.4 

31 

327 

2.5 

750 

31 

2.425 

-  8.5 

54 

266 

29.3 

31 

2.269 

-20.8 

55 

298 

24.3 

31 

2,500 

.3 

48 

272 

25.5 

31 

2.539 

3.3 

49 

262 

26.4 

31 

2,559 

11.5 

324 

5.6 

700 

31 

2.962 

-10.5 

50 

271 

34.2 

31 

2.795 

-22.6 

49 

296 

27.0 

31 

3,053 

-  2.4 

46 

267 

31.1 

31 

3,096 

.9 

42 

262 

28.4 

31 

3.132 

8.4 

320 

6.6 

650 

31 

3.527 

-13.0 

41 

269 

37.5 

31 

3.332 

-25.1 

45 

294 

27.8 

31 

3,635 

-  5.1 

37 

268 

35.9 

31 

3,684 

-  2.7 

40 

262 

32.6 

31 

3,735 

5.2 

318 

10.9 

600 

31 

4.137 

-15.6 

270 

43.7 

31 

3.914 

-26.2 

44 

292 

31.7 

31 

4.264 

-  8.4 

36 

267 

37.9 

31 

4,321 

-  6.7 

36 

261 

39.2 

31 

4,390 

1.8 

306 

15.7 

550 

31 

4.785 

-19.2 

2  70 

50.7 

31 

4.527 

-31.5 

43 

290 

33.4 

31 

4.929 

-12.4 

36 

266 

41.6 

31 

4,965 

-10.9 

38 

266 

41.4 

31 

5,076 

-  2.7 

306 

19.0 

500 

31 

5.492 

-23.5 

268 

57.5 

31 

5.204 

-35.4 

266 

36.9 

31 

5,656 

-17,2 

266 

45.9 

31 

5,722 

-15.3 

35 

268 

46.2 

31 

5,833 

-  7.6 

304 

21.8 

450 

31 

6.243 

-26.4 

267 

65.3 

31 

5.923 

-39.9 

231 

39.1 

31 

6,431 

-22.5 

263 

54.4 

31 

6,502 

-20.7 

33 

267 

54.4 

31 

6,641 

-12.9 

306 

23.1 

400 

31 

7.089 

-34.4 

270 

66.8 

31 

6.727 

-45.1 

284 

45.5 

31 

7,293 

-28.3 

265 

58.1 

31 

7,373 

-26.6 

269 

59.1 

31 

7,534 

-19.0 

317 

32.4 

350 

31 

8.010 

-40.8 

270 

73.8 

31 

7.609 

-50.1 

283 

49.5 

31 

8,237 

-35.0 

268 

67.2 

31 

6,323 

-33.5 

269 

69.9 

31 

8,517 

-25.5 

314 

39.4 

300 

31 

9.044 

-47.8 

272 

73.6 

31 

8.606 

-54.7 

283 

53.8 

31 

9.295 

-43.0 

270 

69.6 

31 

9,367 

-41.5 

272 

76.6 

31 

9,619 

-33.0 

316 

42.0 

250 

31 

10.226 

-55.3 

273 

65.7 

31 

9.765 

-57.2 

283 

52.5 

31 

10.501 

-51.9 

275 

71.5 

31 

10,599 

-50.5 

275 

85.5 

31 

10,877 

-42.4 

319 

42.6 

200 

31 

11.635 

-58.3 

276 

66.3 

31 

11.178 

-56.9 

282 

55.6 

30 

11 ,922 

-50.1 

31 

12,024 

-58.8 

275 

87.4 

30 

12.347 

-54.0 

322 

44.3 

175 

31 

12.477 

-57.0 

284 

48.4 

31 

12.024 

-56.9 

282 

53.0 

30 

12.756 

-60.5 

31 

12,857 

-60.5 

274 

86.1 

30 

13,191 

-60.5 

321 

42.2 

150 

31 

13.452 

-57.7 

281 

42.9 

31 

13.000 

-57.6 

282 

51.3 

29 

13.718 

-61.6 

31 

13,814 

-62.2 

274 

80.6 

29 

14,139 

-67.6 

319 

39.2 

125 

31 

14.597 

-59.6 

280 

41.8 

30 

14.136 

-58.5 

277 

53.0 

29 

14,842 

-64.5 

31 

14,929 

-66.0 

275 

68.4 

29 

15,218 

-74.8 

318 

36.9 

100 

31 

15.986 

-61.1 

277 

37.7 

30 

15.535 

-59.9 

276 

56.7 

29 

16,199 

-66.5 

31 

16,272 

-69.0 

273 

56.0 

26 

16.495 

-81.1 

317 

26.6 

80 

30 

17.377 

-61.0 

279 

36.3 

28 

16.941 

-59.6 

275 

60.2 

25 

17,548 

-65.9 

30 

17,609 

-68.5 

275 

42.4 

23 

17,733 

-80.5 

325 

18.1 

70 

30 

18.205 

-60.2 

276 

32.1 

27 

17.797 

-59.3 

272 

62.6 

24 

16.373 

-64.3 

30 

16.416 

-66.4 

275 

30.9 

21 

18,488 

-76.0 

333 

12.4 

60 

30 

19.173 

-58.6 

274 

30.1 

24 

18.772 

-59.3 

271 

59.5 

24 

19.309 

-62.6 

29 

19.352 

-62.6 

279 

20.2 

18 

19,396 

-69.2 

13 

6.4 

50 

29 

20.324 

-56.4 

274 

31.5 

21 

19.877 

-56.6 

265 

65.1 

24 

20,442 

-59.1 

29 

20.463 

-59.7 

282 

11.7 

16 

20,498 

-64.7 

89 

8.2 

40 

28 

21 .756 

-53.0 

273 

33.6 

19 

21,292 

-52.4 

260 

73.1 

24 

21,851 

-56.2 

27 

21.867 

-56.0 

276 

7.6 

14 

21,663 

-61.5 

102 

16.7 

30 

28 

23.624 

-50.3 

270 

38.5 

15 

23,168 

-46.1 

256 

69.8 

23 

23,691 

-53.1 

27 

23,731 

-52.4 

107 

6.6 

14 

23,663 

-56.1 

63 

21.6 

25 

27 

24,821 

-46.8 

262 

37.7 

13 

24,368 

-46.3 

255 

71.1 

22 

24,874 

-51.5 

25 

24,910 

-50.5 

85 

9.3 

12 

24,815 

-55,6 

67 

23.7 

20 

27 

26.292 

-47.3 

259 

40.6 

13 

25,860 

-44.9 

253 

73.1 

22 

26,329 

-49.7 

263 

11.7 

21 

26.366 

-48.3 

107 

9.5 

11 

26,261 

-53.3 

15 

26 

28.203 

-45.4 

258 

41.6 

12 

27,856 

-40.8 

249 

59.1 

21 

28,203 

-48.7 

16 

28,302 

-45.9 

104 

29.3 

7 

28,137 

-51.2 

10 

14 

30.882 

-44,1 

10 

30,750 

-36.3 

15 

30,924 

-44.2 

13 

31 ,004 

-41.4 

7 

5 

33,269 

-41.6 

KING  SALMON 

ALA 

jKA 

KOTZEBUE.  ALASK 

LAKE  CHARL 

■S.  L 

\, 

LANDER. 

rfYO. 

LAS  VEGAS 

NEV 

1013 

IB 

1021  MB 

1020 

tB 

827 

IB 

944 

<6 

SURFACE 

31 

15 

-  4.6 

72 

82 

6.6 

31 

5 

-12.2 

62 

95 

11.1 

31 

5 

5.5 

87 

46 

3.9 

31 

1,696 

-16.0 

75 

287 

1.4 

31 

660 

.9 

46 

273 

2.9 

1000 

31 

lie 

-  1.0 

66 

94 

9.7 

31 

166 

-  9.2 

75 

102 

12.2 

31 

170 

6.9 

73 

67 

4.3 

31 

245 

31 

190 

950 

31 

530 

-   .9 

60 

121 

9.5 

31 

565 

-  7.5 

70 

118 

9.1 

31 

595 

7.4 

66 

215 

3.7 

31 

634 

31 

606 

900 

31 

959 

-  1.6 

51 

140 

9.5 

31 

986 

-  7.2 

69 

135 

5.6 

31 

1,038 

7.3 

59 

244 

7.2 

31 

1,049 

31 

1,045 

4.6 

29 

12 

4.5 

850 

31 

1.413 

-  3.1 

60 

156 

11.1 

31 

1,431 

-  8.1 

66 

178 

3.3 

31 

1,509 

6.6 

56 

253 

11.9 

31 

1,490 

31 

1,510 

2.9 

29 

366 

6.4 

800 

31 

1.893 

55 

169 

12.4 

31 

1,901 

-  9.6 

61 

193 

5.1 

31 

2.006 

5.8 

48 

256 

18.1 

31 

1.952 

-10.1 

54 

317 

2.1 

31 

1,998 

.6 

32 

349 

9.3 

750 

31 

2.396 

-  6.9 

50 

177 

12.8 

31 

2.395 

-11.6 

57 

200 

7.2 

31 

2.533 

3.6 

44 

260 

24.3 

31 

2.449 

-10.5 

50 

321 

5.8 

31 

2.516 

-  1.1 

31 

332 

7.4 

700 

31 

2.935 

-  9.9 

48 

178 

14.0 

31 

2.924 

-14.0 

53 

212 

6.5 

31 

3.090 

.6 

37 

261 

26.6 

31 

2.979 

-11.9 

49 

309 

14.8 

31 

3.063 

-  3.5 

30 

320 

8.7 

650 

31 

3.504 

-13.1 

46 

178 

15.9 

31 

3.473 

-16.9 

50 

224 

7.6 

31 

3.661 

-  2.5 

259 

33.4 

31 

3.540 

-14.5 

50 

303 

22.5 

31 

3.642 

-  6.3 

314 

11.5 

600 

31 

4.  110 

-16.2 

41 

192 

15.9 

31 

4.081 

-20.2 

44 

240 

6.2 

31 

4.314 

-  5.9 

261 

39.6 

31 

4.147 

-17.9 

49 

306 

31.3 

31 

4,266 

-  9.8 

313 

15.3 

550 

31 

4.757 

-19.8 

195 

19.4 

31 

4.718 

-24.1 

42 

238 

10.9 

31 

4.984 

-10.1 

260 

43.1 

31 

4.785 

-21.5 

47 

305 

36.7 

31 

4,927 

-14.3 

310 

19.4 

500 

31 

5.461 

-24.4 

197 

22.0 

31 

5.409 

-26.6 

41 

235 

12.8 

31 

5.719 

-15.0 

260 

46.8 

31 

5,490 

-25.6 

42 

303 

40.8 

31 

5.651 

-19.2 

305 

22.7 

450 

31 

6.219 

-29.5 

204 

23.3 

31 

6.155 

-34.0 

245 

12.8 

31 

6.5  04 

-20.2 

265 

56.0 

31 

6,237 

-31.0 

38 

305 

43.9 

31 

6.417 

-25.0 

301 

25.1 

400 

31 

7.052 

-35.3 

2  09 

27.6 

31 

6.971 

-40.0 

235 

18.6 

31 

7.372 

-26.2 

263 

65.5 

31 

7,072 

-37.0 

302 

49.5 

31 

7.273 

-31.4 

297 

26.8 

350 

31 

7.970 

-41.5 

211 

29.9 

31 

7,870 

-46.4 

248 

20.8 

31 

8.324 

-33.3 

262 

74.6 

31 

7,983 

-43.4 

300 

52.1 

31 

8.205 

-36.6 

293 

30.3 

300 

31 

9.001 

-48.2 

216 

32.6 

31 

8,878 

-53.0 

245 

25.8 

31 

9.388 

-41.4 

263 

80.6 

31 

9,006 

-50.1 

308 

52.3 

31 

9.245 

-46.9 

293 

33.0 

250 

31 

10.186 

-55.1 

216 

36.5 

30 

10,034 

-59.3 

247 

32.4 

31 

10.602 

-50.3 

267 

89.2 

31 

10,180 

-56.2 

301 

59.3 

31 

10.433 

-54.4 

266 

36.7 

200 

31 

11.590 

-6C.2 

222 

30.9 

28 

11,438 

-62.6 

257 

34.6 

31 

12.026 

-58.9 

272 

96.4 

31 

11,580 

-60.7 

295 

57.9 

31 

11.839 

-60.0 

278 

44.3 

175 

31 

12.422 

-60.0 

227 

26.2 

27 

12,260 

-62.2 

259 

34.2 

31 

12.862 

-60.8 

274 

96.4 

31 

12,412 

-60.6 

290 

59.3 

31 

12.672 

-60.5 

275 

46.6 

150 

30 

13,382 

-58.2 

238 

24.7 

27 

13,216 

-60.8 

263 

36.7 

31 

13.816 

-63.2 

271 

83.9 

31 

13,374 

-59.2 

293 

59.7 

30 

13.641 

-60.3 

274 

60.3 

125 

28 

14.538 

-58.5 

247 

23.3 

27 

14,349 

-61.3 

269 

39.2 

31 

14,929 

-66.2 

269 

75.4 

31 

14,516 

-59.8 

292 

61.4 

30 

14.772 

-62.1 

275 

46.0 

100 

28 

15.935 

-60.2 

259 

23.5 

27 

15,728 

-62.9 

281 

43.1 

31 

16,271 

-66.6 

269 

57.5 

31 

15,906 

-61.3 

291 

54.6 

30 

16.143 

-64.6 

276 

41.4 

80 

28 

17.321 

-61.7 

273 

25.8 

26 

17,115 

-63.9 

285 

46.8 

31 

17,604 

-69.0 

270 

42.4 

27 

17.295 

-62.6 

289 

51.7 

28 

17.504 

-65.7 

279 

36.0 

70 

26 

18.147 

-62.5 

284 

27.6 

26 

17.937 

-64.3 

288 

52.5 

31 

16,414 

-67.2 

268 

33.8 

26 

16,133 

-62.4 

287 

50.1 

26 

19,325 

-65.0 

284 

33.4 

60 

26 

19.097 

-63.3 

294 

30.1 

26 

18.874 

-64.9 

293 

57.7 

31 

19,341 

-64.3 

266 

23.5 

23 

19,098 

-62.2 

286 

50.1 

25 

19,264 

-63.6 

285 

30.6 

50 

26 

20.215 

-64,3 

299 

35.0 

26 

19,984 

-65.5 

298 

61.8 

30 

20,465 

-61.0 

260 

17,5 

21 

20,241 

-61.3 

2  84 

52.1 

25 

20.367 

-62.3 

283 

31.1 

40 

23 

21.577 

-64.7 

313 

40.0 

22 

21,349 

-64.8 

308 

69.0 

29 

21,867 

-56.7 

253 

19.6 

20 

21  ,633 

-60.7 

280 

52.7 

22 

21.773 

-59.3 

276 

36.3 

30 

19 

23.353 

-63.9 

331 

49.5 

16 

23,225 

-62.2 

316 

78.3 

29 

23,703 

-53.9 

230 

7.8 

15 

23,446 

-58.1 

272 

59.8 

20 

23.569 

-55.7 

271 

45.7 

25 

14 

24,546 

-61.1 

352 

57.3 

14 

24,420 

-59.4 

322 

77.1 

26 

24,882 

-52.6 

196 

7.0 

14 

24,614 

-50.7 

267 

63.7 

16 

24.760 

-54.3 

270 

51.7 

20 

11 

26,010 

-57.6 

5 

63.0 

10 

26,009 

-53.9 

26 

26,336 

-51.0 

152 

7.8 

12 

26,058 

-49.4 

16 

26.203 

-53.0 

262 

67.5 

15 

9 

27.913 

-52.1 

8 

27.951 

-49.0 

25 

28.212 

-49.5 

126 

12.8 

10 

28.019 

-53.6 

10 

5 

30.745 

-39.9 

8 

30.636 

-44.9 

19 

30.884 

-45.6 

184 

22.9 

7 

5 

33.484 

-28.6 

6 

33.211 

-46.5 

See   reference   oote  at  end  of   table 
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LIHUE.  HAWAI 1 

LITTLE  ROCK 

.  ARK. 

MCGRATH.  ALASKA 

MAJURO.  MARSHALL  IS. 

MEDFORO.  OREG. 

1008  MB 

1013  MB 

1009  M8 

1009  ^ 

B 

977  MB 

£ 

_ 

1 

Wind 

ja 

■3 

Wind 

_ 

$ 
^ 

Wind 

M 

Wind 

M 

£■ 
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Wind 

3 

It 

55  n 

If 

J3 

1 
>• 

a 

1 
I 

a 

e 
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i 

> 
■si 

1 

1 

1 

•1 

11 

01 

S 

a 

a 

1 

1 

1 
B 
H 

a 

> 

■n 

1 
& 

S. 

°  -a 

1 
1 

1 
1 

> 

1 

1 

-  § 

£  t 
a  s 

2  0 

J 
1 

s 

a 

> 

a 

1 

_  s 

if 
u 

o> 
S 

M 

a 
1 

1 
1 

M 

? 

Si 

1 

1 

s 

1 

SURFACE 

31 

36 

19.5 

81 

240 

6.4 

79 

-  2.9 

81 

348 

2.5 

31 

103 

-17.5 

79 

.0 

31 

3 

26.6 

81 

75 

9.7 

31 

401 

-  4.3 

92 

.0 

1000 

31 

103 

20.8 

75 

234 

5.2 

177 

-  2.5 

68 

330 

2,5 

31 

173 

93 

1.4 

31 

84 

26.0 

31 

73 

11.7 

31 

214 

950 

31 

548 

18.3 

74 

232 

7.4 

588 

-  1.1 

57 

279 

5,1 

31 

573 

-  7.9 

59 

94 

5.1 

31 

530 

23.0 

32 

67 

17.5 

31 

622 

-   .1 

68 

298 

1.4 

900 

31 

1.008 

15.0 

75 

250 

9.3 

1.019 

,4 

54 

267 

9.9 

31 

990 

-  5.4 

58 

146 

5,2 

31 

1.006 

19.9 

81 

80 

16.7 

31 

1.058 

2.8 

55 

122 

1.6 

850 

31 

1.491 

12.4 

67 

250 

14,0 

1.477 

.6 

46 

251 

15.0 

31 

1.439 

-  5.5 

62 

185 

7.5 

31 

1.499 

17.4 

76 

89 

15.9 

31 

1.520 

2.4 

46 

153 

2.5 

800 

31 

1.998 

10.6 

48 

259 

Id.l 

1.964 

-   .5 

40 

255 

19.0 

31 

1.914 

-  5.6 

59 

196 

8.2 

31 

2.015 

15.6 

63 

87 

17.5 

31 

2.009 

,9 

39 

328 

2.1 

750 

31 

2.531 

8.7 

41 

263 

19.6 

2.473 

-  2.3 

40 

258 

22.9 

31 

2.415 

-  8.7 

54 

1«5 

7.4 

31 

2.559 

12.8 

57 

35 

20.0 

31 

2.525 

-   ,9 

39 

335 

8.5 

700 

31 

3.102 

5.6 

38 

269 

21.6 

3.024 

-  4,9 

40 

270 

28.3 

31 

2.949 

-11.1 

48 

213 

7.2 

31 

3,14u 

9.5 

57 

39 

19.4 

31 

3,074 

-  3.6 

37 

334 

13.4 

650 

31 

3.700 

1.9 

37 

274 

27.4 

3,597 

-  7.9 

39 

272 

34.6 

31 

3.511 

-14,2 

47 

229 

9.6 

31 

3,743 

6.3 

46 

91 

23.3 

31 

3,652 

-  5.7 

35 

333 

18.1 

500 

31 

4,346 

-  1.8 

32 

274 

32.1 

4,223 

-11.0 

35 

271 

38.9 

31 

4.118 

-17.8 

43 

230 

11.5 

31 

4,40  5 

2.9 

43 

88 

22.3 

31 

4,278 

-10.1 

33 

330 

21.8 

550 

31 

5.024 

-  6.0 

275 

34.8 

4,879 

-15.2 

35 

270 

42.5 

31 

4.757 

-21.3 

42 

224 

13.8 

31 

5,100 

-  1,2 

41 

89 

24.1 

31 

4,941 

-14.3 

31 

327 

23.5 

500 

31 

5.774 

-10.7 

34 

279 

37,3 

5,602 

-19.7 

34 

271 

43.2 

31 

5.459 

-26.4 

46 

223 

13.8 

31 

5,850 

-  5,3 

87 

23.1 

31 

5,651 

-19.2 

322 

24.9 

450 

31 

6.568 

-16.3 

283 

40,6 

6.367 

-25.1 

275 

51.7 

31 

5.200 

-31.9 

213 

15.7 

31 

6,580 

-  9,7 

82 

26.2 

31 

6.431 

-24.9 

319 

27.4 

400 

30 

7.455 

-22.5 

295 

46.2 

7.223 

-31.0 

272 

54.2 

31 

7.034 

-38.0 

228 

20.0 

31 

7,584 

-15.7 

77 

27,0 

31 

7,282 

-31.5 

319 

27.8 

350 

30 

8.421 

-29.6 

302 

53.8 

8.156 

-37.9 

271 

62.2 

31 

7,941 

-44.  1 

229 

24.3 

31 

8,573 

-22.5 

80 

23,5 

31 

8,214 

-38.6 

315 

30.9 

300 

30 

9.504 

-36.7 

302 

65,3 

9.201 

-45.2 

274 

58.2 

30 

8,958 

-50,5 

2  3*0 

28.2 

30 

9.537 

-31.1 

33 

20,4 

31 

9,254 

-46.9 

313 

30.3 

250 

30 

10.74  5 

-44.9 

305 

76.7 

10.395 

-53.0 

273 

75.4 

30 

10,129 

-56,6 

232 

35.4 

30 

10.952 

-41.3 

91 

16.3 

31 

10,437 

-56.3 

325 

29.5 

200 

30 

12.209 

-53.6 

208 

82.4 

11.811 

-58.9 

2  74 

74.2 

30 

11,529 

-61,0 

243 

34.0 

27 

12.425 

-53.8 

91 

15.0 

31 

11,824 

-64.6 

320 

31.5 

175 

29 

13.059 

-59.0 

305 

73.6 

12,549 

-58.9 

274 

67.4 

30 

12.357 

-61.0 

255 

32.6 

27 

13.270 

-60.7 

36 

15.5 

31 

12,630 

-54.3 

325 

30.1 

150 

29 

14.011 

-65.4 

302 

66.8 

13.614 

-60.2 

274 

57.0 

30 

13,315 

-50,  1 

266 

33.6 

27 

14.212 

-58.4 

78 

17.7 

31 

13,587 

-52.2 

317 

33.4 

125 

29 

15,105 

-70.8 

302 

55.4 

14,746 

-52.1 

271 

65.3 

30 

14,453 

-50,4 

274 

35.0 

27 

15.284 

-75.2 

74 

21.4 

31 

14,713 

-52.5 

320 

31.9 

100 

29 

16.412 

-74.9 

293 

40.6 

16.117 

-64,1 

30 

15,838 

-52,0 

279 

38.3 

27 

16.547 

-83,4 

76 

20.8 

31 

16,034 

-64.2 

308 

34.8 

80 

28 

17.707 

-74.5 

292 

2  2.0 

17.493 

-54,1 

29 

17,220 

-63,5 

289 

44,1 

27 

17.792 

-80,7 

37 

7.3 

31 

17,447 

-64.9 

307 

35.9 

70 

25 

18.491 

-70.7 

275 

10.5 

18.314 

-53.0 

28 

13.053 

-54,2 

204 

46.4 

27 

18,554 

-75.6 

245 

5.4 

31 

13,253 

-64.9 

304 

36.9 

60 

25 

19.413 

-66.6 

244 

2.1 

19,252 

-61.9 

23 

18.992 

-55.0 

2oq 

50.3 

27 

19.454 

-71.3 

94 

2.9 

31 

19,201 

-55.0 

300 

37.3 

50 

24 

20.525 

-62.4 

187 

4,9 

20.398 

-59.1 

25 

20, 120 

-55.5 

307 

54.4 

27 

20.542 

-67.7 

89 

19.6 

31 

20,313 

-54.7 

298 

38.7 

40 

23 

21.911 

-60,  1 

lie 

1.9 

21.805 

-55.6 

21 

21.489 

-65.1 

317 

58.7 

27 

21.900 

-62.9 

88 

40.8 

30 

21,581 

-64.3 

292 

41.0 

30 

23 

23.717 

-58.0 

90 

6.0 

23,554 

-52.4 

13 

23.316 

-53.3 

338 

65.7 

25 

2  3.69  7 

-57.6 

85 

50.1 

28 

23.446 

-62.9 

287 

50.7 

25 

22 

24,872 

-56.4 

78 

6.8 

24,842 

-50.1 

14 

24.525 

-59.5 

343 

72.5 

25 

24.857 

-54.3 

90 

55.5 

26 

24.577 

-61.3 

281 

55.0 

20 

21 

26.296 

-54.8 

91 

2.1 

26,301 

-50,3 

10 

25.951 

-55.0 

25 

26.304 

-49.2 

93 

46.8 

26 

25.970 

-58.6 

276 

54.1 

15 

21 

28,151 

-53.4 

252 

4.7 

28,188 

-48,  1 

11 

23.199 

-46.3 

24 

27.775 

-55.9 

272 

77.9 

10 

21 

30,773 

-51.4 

2  46 

13. U 

30,846 

-45,7 

22 

30,424 

-49.9 

269 

32,5 

7 

16 

33.095 

-45.6 

266 

21.8 

17 

32.750 

-43.7 

261 

88.0 

5 

11 

35.270 

-43.1 

13 

35.059 

-39.3 

MERIDA,  ME 

XI  CO 

MIAMI .  F 

LA. 

MIDLAND.  TEXAS 

MONTGOMERY 

ALA 

NANTUCKET. 

MASS 

1017  f 

e 

1019  H 

B 

918  Mb 

1014  MB 

1015  MB 

SURFACE 

11 

17.7 

93 

78 

4.7 

31 

4 

16.3 

88 

11 

1.4 

31 

874 

-  3.7 

60 

335 

1.9 

31 

61 

1.8 

70 

15 

2.5 

31 

14 

-  1.3 

81 

313 

5.2 

1000 

159 

20.3 

85 

94 

7.6 

31 

163 

17.7 

81 

60 

2.3 

31 

195 

31 

176 

3.0 

55 

48 

1.9 

31 

132 

-   .8 

73 

296 

7.2 

950 

601 

18.5 

79 

116 

10.1 

31 

600 

15.9 

77 

140 

2.3 

31 

602 

31 

595 

4.  3 

63 

292 

2.5 

31 

537 

-  2.2 

72 

282 

11.1 

900 

1.065 

16.6 

68 

126 

6.6 

31 

1,061 

13.3 

74 

218 

4.3 

31 

1,031 

.8 

42 

284 

2.5 

31 

1.034 

4.8 

52 

282 

8.9 

31 

969 

-  3.8 

66 

275 

15.7 

850 

1.550 

14.2 

65 

152 

2.5 

31 

1,540 

10.7 

64 

253 

5.8 

31 

1,492 

2.9 

34 

276 

11.7 

31 

1.500 

4.0 

48 

277 

15.3 

31 

1.420 

-  5.1 

61 

258 

20,2 

BOO 

2.061 

11.8 

58 

220 

3.1 

31 

2.044 

8.5 

53 

259 

9.9 

31 

1  ,984 

3.  1 

33 

282 

15.0 

31 

1  ,992 

2.6 

53 

271 

21.0 

31 

1,895 

-  6.5 

54 

265 

24,9 

750 

2.592 

9.7 

46 

219 

4.1 

31 

2.573 

7,1 

34 

26B 

12.0 

31 

2,508 

2.1 

30 

2^7 

26.6 

31 

2,513 

.8 

49 

267 

27.4 

31 

2,398 

-  8.1 

50 

250 

29,0 

700 

3.170 

7.1 

254 

4.7 

31 

3.142 

4,  1 

32 

266 

15.5 

31 

3,061 

-   .8 

28 

274 

26.8 

31 

3,065 

-  1.7 

44 

256 

31.7 

31 

2.932 

-10.3 

46 

260 

34,8 

650 

3.767 

4.  1 

255 

7.2 

'1 

3,739 

,8 

262 

20.2 

31 

3,547 

-  4.3 

271 

30.7 

31 

3,648 

-  4,2 

255 

35.5 

31 

3,495 

-13.1 

45 

259 

39,8 

600 

4.424 

,9 

255 

9,1 

31 

4,381 

-  2.5 

253 

24,7 

31 

4,275 

-  7.9 

270 

32.1 

31 

4,280 

-  7.7 

2  64 

41.6 

31 

4,106 

-16.4 

42 

255 

43,5 

550 

5.103 

-  3.5 

2  59 

12.4 

31 

5,061 

-  6.5 

264 

30.5 

31 

4.944 

-12.4 

259 

37.1 

31 

4,94  7 

-11.7 

252 

46.4 

31 

4,752 

-20.3 

45 

254 

47.2 

500 

5.866 

-  8.0 

255 

15.2 

31 

5,805 

-11.2 

265 

35.3 

31 

5.668 

-15.8 

267 

43.1 

31 

5,677 

-16.4 

262 

51.5 

31 

5,455 

-24.4 

43 

255 

55.6 

450 

6.666 

-13.7 

265 

19.6 

SI 

5,502 

-16.9 

255 

40.2 

31 

6.446 

-22.1 

265 

46.8 

31 

6,453 

-21.6 

253 

56.5 

31 

6,208 

-29.5 

41 

253 

60.4 

400 

7.564 

-20.4 

259 

22.2 

31 

7,481 

-23.7 

263 

43.1 

31 

7.307 

-28.6 

259 

52.7 

31 

7,320 

-27.3 

254 

53.7 

31 

7,046 

-35.7 

42 

254 

62.0 

350 

8.537 

-28.2 

253 

25.6 

31 

3,442 

-31.1 

255 

47.3 

31 

8.249 

-35.6 

258 

59.8 

31 

8,266 

-34.9 

265 

69.5 

31 

7,961 

-42.4 

256 

63.3 

300 

9.624 

-36.8 

261 

31,7 

31 

9,515 

-39.8 

269 

54.2 

31 

9.304 

-43.6 

268 

59.4 

31 

9,325 

-43.0 

255 

82.6 

31 

8,989 

-48.8 

261 

69.0 

250 

3  0 

10.859 

-46.5 

266 

34,8 

31 

10,738 

-48.6 

272 

54.8 

31 

10.508 

-51.3 

267 

78.7 

31 

10,531 

-51,8 

266 

91.9 

31 

10.169 

-55.2 

264 

59.9 

200 

30 

12.309 

-56.1 

255 

40,6 

31 

12.176 

-57.6 

271 

53.9 

31 

11.929 

-53.4 

257 

85.1 

30 

11,952 

-59,1 

268 

93.3 

30 

11.586 

-57.7 

266 

68.0 

175 

30 

13,148 

-61.0 

264 

43,9 

30 

13.018 

-60.6 

275 

67.2 

31 

12.765 

-60.3 

266 

84,9 

30 

12,785 

-60.7 

268 

91.7 

30 

12.432 

-56.2 

263 

56.5 

150 

30 

14,094 

-65.5 

263 

45,7 

30 

13.970 

-64.0 

271 

64.1 

31 

13,723 

-61,7 

268 

78.1 

29 

13,740 

-61.7 

269 

86.7 

30 

13.412 

-56.0 

264 

60.3 

125 

30 

15,187 

-71.0 

252 

35.2 

30 

15,075 

-68.6 

268 

56.2 

31 

14,644 

-64.9 

269 

71.5 

29 

14.862 

-64.4 

269 

74.0 

30 

14.571 

-56.7 

265 

57.3 

100 

30 

16,490 

-76.0 

258 

29.1 

30 

16,395 

-73.5 

263 

47.2 

31 

16,196 

-57.3 

271 

59.1 

23 

16,218 

-66,2 

269 

63.0 

29 

15,982 

-57.6 

262 

52.3 

80 

30 

17,771 

-77. C 

262 

15.9 

30 

17,699 

-73.4 

262 

27.0 

30 

17,542 

-56.6 

269 

48.8 

28 

17.570 

-66,  1 

270 

43.1 

29 

17,390 

-57.1 

258 

45.1 

70 

30 

18,551 

-73.7 

256 

8.7 

30 

18,49  5 

-70.3 

259 

17.3 

30 

18,360 

-55.9 

268 

41.0 

27 

18.389 

-64,2 

269 

35.2 

29 

18.240 

-56.5 

253 

40.6 

60 

30 

19,454 

-68.5 

101 

1.4 

30 

19,412 

-66,4 

259 

3.0 

30 

19,2B9 

-54.9 

268 

33.2 

26 

19.330 

-62,0 

265 

23.6 

29 

19.217 

-55.7 

250 

39.1 

50 

29 

20,562 

-63.2 

99 

4.9 

30 

20,530 

-61.7 

266 

2.3 

30 

20.409 

-61.5 

265 

27.8 

26 

20.467 

-58.9 

261 

25.3 

23 

20,332 

-54.0 

252 

37.7 

40 

28 

21,952 

-58.8 

82 

10,5 

30 

21.930 

-55." 

73 

6.0 

28 

21.803 

-57.4 

250 

26.4 

25 

21.879 

-55.1 

253 

20.2 

27 

21,819 

-51.6 

249 

31.9 

30 

27 

23.772 

-55,3 

82 

20.0 

30 

23.755 

-54,0 

HO 

14.8 

25 

23.544 

-52.6 

259 

23.1 

24 

23.727 

-52.5 

259 

12.6 

27 

2  3,59  7 

-43.4 

245 

31.3 

25 

26 

24.940 

-53.1 

81 

23,3 

28 

24,938 

-52,3 

Q3 

21.2 

25 

24,823 

-52.4 

257 

18.7 

24 

24.909 

-50.7 

2  34 

5.1 

26 

24,896 

-47.3 

247 

33.8 

20 

21 

26.396 

-50.8 

88 

30.1 

28 

26,392 

-49,5 

98 

24.3 

23 

25,267 

-53,1 

251 

18.1 

24 

26.359 

-49.1 

216 

3.3 

25 

26,372 

-46.0 

251 

35.3 

15 

12 

28,254 

-48.7 

25 

28,287 

-46,7 

100 

30.5 

23 

23.126 

-51.7 

244 

18.5 

20 

28.239 

-47.7 

187 

10.3 

25 

28,298 

-43.1 

249 

35.8 

10 

IB 

30,987 

-42.5 

115 

33,0 

22 

30.773 

-48.9 

220 

22.9 

6 

30.853 

-45.  3 

22 

31,058 

-39.4 

247 

25.5 

7 

14 

33.117 

-46.0 

228 

25.4 

19 

33,548 

-34.7 

255 

24.3 

10 

35.290 

-43.0 

12 

35.805 

-33.2 

NASHVI LLE» 

TENN 

N,  y,  INT,  AP, 

IDL 

W  ILD 

NOME.  AL/ 

SKA 

NORFOLK. 

VA, 

NORTH  PLATTE 

.  NE 

iR. 

lUOO  ^ 

B 

1019  f 

B 

1018  ^ 

B 

1019  ^ 

e 

919  ^ 

B 

SURFACE 

31 

177 

-  4.2 

82 

254 

.6 

31 

5 

-  2.9 

65 

311 

6,4 

31 

7 

-  7.2 

79 

76 

10.1 

31 

9 

.8 

74 

322 

3.9 

31 

848 

-14.5 

80 

333 

5.4 

1000 

31 

177 

228 

.5 

31 

150 

-  3.7 

51 

307 

3,7 

31 

145 

-  5.2 

57 

92 

12.2 

31 

161 

1.4 

54 

304 

5.8 

31 

196 

950 

31 

585 

-  2.3 

63 

285 

7.8 

31 

557 

-  4.0 

59 

302 

9,5 

31 

549 

-  5.5 

63 

129 

13.4 

31 

572 

50 

277 

9.3 

31 

591 

900 

31 

1,014 

-  2.6 

61 

289 

9.3 

31 

982 

-  4,8 

60 

288 

13,6 

30 

970 

-  5.7 

68 

144 

11.1 

31 

1.006 

.4 

56 

272 

13.0 

31 

1.002 

-11.8 

69 

323 

8.2 

850 

31 

1.468 

-  2.7 

57 

273 

16.9 

31 

1,431 

-  6.1 

58 

279 

19,0 

30 

1.418 

-  5.5 

66 

152 

10.1 

31 

1.464 

-  1.2 

54 

259 

18.1 

31 

1.44  3 

-  9.1 

54 

313 

14.0 

800 

31 

1.948 

-  3.5 

50 

272 

22.5 

31 

1,905 

-  5.4 

50 

268 

23.9 

30 

1.890 

-  8.0 

63 

155 

9.5 

31 

1,945 

-  2.7 

53 

269 

21.6 

31 

1.912 

-  8.9 

53 

313 

16.9 

750 

31 

2.459 

-  5.2 

45 

274 

29.3 

31 

2,412 

-  8,6 

51 

2  64 

28.8 

30 

2.388 

-10.0 

60 

170 

6.0 

31 

2,454 

-  4,4 

48 

262 

23.3 

31 

2.411 

-10.1 

55 

303 

21.4 

700 

31 

2.997 

-  7.2 

40 

274 

32.3 

31 

2.940 

-11.0 

48 

252 

32.1 

29 

2.917 

-12.7 

55 

159 

6.2 

31 

2,998 

-  5.7 

43 

250 

34,2 

31 

2.942 

-12.0 

52 

296 

25.5 

650 

31 

3.569 

-  9.6 

34 

273 

38.3 

31 

3.507 

-13.9 

46 

259 

37.1 

29 

3.477 

-16.0 

53 

187 

6.4 

31 

3,559 

-  9.5 

43 

260 

38,5 

31 

3.505 

-14.7 

55 

292 

29.7 

600 

31 

4.187 

-12.5 

32 

270 

45.1 

31 

4.111 

-17.4 

47 

259 

41.2 

29 

4.078 

-19.4 

51 

192 

7.2 

31 

4,189 

-12.7 

38 

262 

44.7 

31 

4.108 

-18.0 

54 

294 

33.6 

550 

31 

4.844 

-16.4 

270 

48.2 

31 

4.756 

-21.0 

43 

260 

48.4 

29 

4.713 

-23.4 

48 

216 

7.4 

31 

4,841 

-15.4 

260 

53.6 

31 

4.748 

-21.9 

53 

293 

35.9 

500 

31 

5.557 

-20.9 

269 

52.7 

31 

5,455 

-25.3 

262 

56,3 

29 

5.411 

-23.1 

4  7 

223 

9.  1 

31 

5,559 

-20,9 

260 

58.7 

31 

5.449 

-26.5 

51 

290 

42.2 

450 

31 

6.326 

-26.  1 

268 

55.2 

31 

5,215 

-30.1 

264 

60,4 

29 

6.151 

-33.2 

232 

10.3 

31 

6.321 

-26,3 

259 

65.3 

31 

6.198 

-31.6 

47 

239 

49.2 

400 

31 

7.170 

-32.1 

266 

60.6 

31 

7,043 

-35.9 

265 

54,5 

29 

6.977 

-39.3 

245 

13.0 

31 

7.172 

-32.1 

262 

71.1 

31 

7,027 

-37.4 

43 

287 

49.4 

350 

31 

8  .  100 

-38.9 

263 

67.8 

30 

7,968 

-42.4 

255 

68,3 

29 

7.878 

-45.8 

248 

14.6 

31 

3.102 

-38.8 

263 

74.4 

31 

7,935 

-43.7 

284 

50.7 

300 

31 

9,141 

-46.4 

268 

75.0 

30 

8,994 

-48.9 

255 

77.1 

29 

8.889 

-52.5 

243 

18.8 

31 

9.142 

-46.8 

263 

72.7 

31 

8,957 

-50.6 

234 

55.2 

250 

31 

10,330 

-54.4 

272 

74.4 

30 

10.174 

-55.4 

253 

71.7 

29 
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67.6 

175 

30 

12.389 

-56.3 

275 

61.8 

13.272 

-60,6 

102 

23,5 

31 

12.324 

-64,6 

256 

68.6 

31 

12,268 

-59.0 

294 

61,2 

31 

12,131 

-57.1 

277 

68.6 

150 

30 

13.366 

-57.0 

274 

55,9 

14.214 

-68,2 

100 

24.1 

31 

13.311 

-54,3 

254 

66.8 

31 

13.235 

-59,1 

284 

61.3 

31 

13.106 

-67.5 

276 

66.7 

125 

30 

14.5  17 

-68.5 

275 

51.3 

15.287 

-76,0 

93 

26.6 

30 

14.477 

-65,4 

255 

68.1 

29 

14.373 

-60.0 

282 

57,5 

31 

14.254 

-68.9 

2  74 

67,6 

loo 

30 

15.917 

-59.2 

271 

44.9 

16,551 

-32,8 

96 

25.8 

28 

15.899 

-65,4 

253 

53,2 

23 

16.752 

-61.6 

284 

59,7 

31 

15.661 

-69.8 

274 

67,2 

80 

30 

17.318 

-53.2 

272 

40,4 

17.800 

-80,3 

110 

11.5 

28 

17.323 

-64,9 

249 

47,8 

27 

17.132 

-62.7 

263 

57,1 

31 

17,045 

-59.8 

2''1 

68,6 

70 

30 

18.159 

-57.7 

271 

36,1 

20 

18.561 

-76,7 

139 

1,7 

28 

18.181 

-54,8 

249 

42,0 

25 

17.979 

-62,7 

283 

58,1 

31 

17.688 

-59.9 

270 

63.5 

60 

30 

19.132 

-57.4 

269 

30,9 

20 

19,455 

-72,6 

83 

1,6 

27 

19.166 

-53,3 

244 

43,6 

25 

18.923 

-62,7 

230 

60,0 

31 

18*844 

-59.5 

266 

65,1 

50 

28 

20.284 

-66.4 

269 

33,3 

13 

20.544 

-6  7,7 

94 

16,7 

27 

20.340 

-52.6 

242 

42,7 

25 

20.051 

-61,3 

277 

67,1 

31 

19.990 

-57,5 

265 

65.7 

40 

27 

21.709 

-52.8 

269 

39,2 

18 

21 .898 

-6  3,7 

87 

36.3 

26 

21.794 

-51.0 

239 

39,4 

24 

21.462 

-59,1 

272 

59,3 

28 

21  .395 

-55,2 

260 

72.1 

30 

27 

23.577 

-50. <. 

257 

35,0 

18 

23,689 

-56,2 

39 

49,4 

23 

23,668 

-48.4 

238 

38,7 

20 

23.255 

-56,3 

266 

68,2 

26 

23.266 

-50,6 

251 

67,3 

25 

2  5 

24,774 

-43.= 

261 

34.5 

18 

24,846 

-55,0 

38 

49,7 

22 

24,884 

-47.2 

236 

42,4 

17 

24.426 

-61.4 

269 

78,9 

25 

24.449 

-50.0 

248 

73,1 

20 

25 

26.246 

-46.7 

247 

30,9 

17 

26.292 

-50,7 

91 

47.3 

13 

26,373 

-44.6 

241 

62,0 

12 

25,867 

-46,0 

24 

26.929 

-47,0 

248 

69,8 

15 

25 

28.163 

-44.6 

248 

36,7 

16 

28.193 

-46,4 

95 

26,0 

8 

28 ,354 

-43.4 

3 

27,842 

-43.2 

22 

27.628 

-45,2 

238 

67,2 

10 

22 

30.894 

-41.6 

238 

30.3 

10 

^0.383 

-42.6 

20 

30.569 

-39,3 

239 

83,9 

7 

'2 

33.326 

-38.7 

225 

23,2 

15 

33,100 

-34.6 

234 

86,5 

5 

17 

35.644 

-37.0 

35.603 

-33.6 

ST.  PAUL  IS. 

ALA 

K  A 

SALEM.  Of 

EG. 

SALT  LAKE  CI 

Y.  U 

AH 

SAN  ANTONIO 

.  TEX 

»S 

SAN  DIEGO.  C 

ALIF 

1005  ^ 

IB 

1018  ^ 

R 

376  ^ 

IB 

992 

XB 

10O4  ^ 

6 

^URFOCE 

31 

10 

-   .8 

87 

97 

11.3 

31 

61 

-   .6 

81 

297 

1.0 

1.288 

-  9.7 

79 

160 

1,7 

31 

243 

3.8 

69 

352 

4,5 

124 

8.0 

77 

58 

2,3 

1000 

45 

73 

11,5 

31 

207 

.7 

68 

342 

2.1 

251 

31 

173 

161 

9.3 

70 

61 

2.3 

950 

465 

-  1.7 

79 

1  14 

17,3 

620 

1.7 

59 

354 

2.3 

652 

31 

594 

5.4 

66 

310 

3,9 

587 

9.6 

56 

121 

.6 

900 

884 

-  2.5 

73 

133 

13.7 

1,055 

1.3 

54 

303 

2.1 

1  .079 

3! 

1  .036 

6.7 

47 

234 

5,1 

1,036 

8.0 

49 

183 

.3 

850 

1.336 

-  3.8 

62 

140 

20,0 

1,615 

.5 

51 

321 

4.9 

1  .522 

-  5,2 

64 

192 

2.7 

31 

1.505 

6.7 

41 

238 

11,3 

1  .506 

6,4 

4  3 

240 

1.4 

800 

1.814 

-  5.2 

54 

133 

20.2 

3j 

2,000 

-   ,9 

44 

323 

9.9 

1  .998 

-  6,5 

54 

240 

4,7 

31 

2,002 

6.2 

36 

251 

15,7 

2,002 

4,3 

40 

280 

4,3 

750 

2.318 

-  7.5 

47 

135 

16.3 

2.613 

-  2,7 

38 

324 

15.7 

2.506 

-  7,9 

52 

285 

9,3 

31 

2.528 

4.4 

30 

252 

22,3 

2.523 

2,3 

37 

290 

7,4 

700 

2.853 

-10,2 

44 

147 

18.7 

3.059 

-  6,3 

35 

322 

13.3 

3.037 

-10,1 

53 

297 

17,1 

31 

3.069 

1.7 

265 

26.2 

3,080 

-   ,7 

34 

233 

9.5 

650 

3.421 

-13,6 

42 

143 

19.4 

3.634 

-  8,6 

36 

320 

22.0 

3,605 

-12,4 

61 

299 

20,6 

31 

3.681 

-  1.8 

261 

32.1 

3.653 

-  3,9 

289 

10.7 

600 

4,026 

-17,2 

39 

152 

13.5 

4.254 

-11,9 

34 

320 

27.0 

4.214 

-16.8 

49 

306 

24,9 

31 

4.316 

-  5.9 

257 

36.5 

4.297 

-  7,7 

282 

12.4 

550 

4,673 

-21,1 

39 

150 

18.8 

4.906 

-15,9 

36 

320 

30.9 

4.865 

-19.6 

46 

306 

29,6 

31 

4,988 

-10,2 

258 

41.0 

4.959 

-12,1 

230 

14.2 

500 

5.371 

-25,9 

153 

19.2 

5.627 

-20.5 

36 

319 

33.4 

5.568 

-24.0 

43 

306 

33,8 

31 

6,719 

-15,0 

259 

48.0 

5.692 

-17,2 

279 

18.1 

450 

6.  123 

-31,1 

41 

167 

18.7 

6.390 

-26.0 

34 

319 

36.3 

6.327 

-29.1 

42 

303 

39,1 

31 

6,602 

-20,3 

259 

52.5 

6,464 

-22,6 

280 

20.0 

400 

6.962 

-37,3 

163 

24.3 

7.241 

-32.3 

318 

39.4 

7.162 

-34.5 

3  14 

42,0 

31 

7,371 

-26,3 

262 

61.8 

7.329 

-29,3 

279 

21.6 

350 

7.862 

-43,8 

166 

24.9 

8.169 

-39.7 

317 

33.1 

8.063 

-4  1.1 

316 

40,4 

31 

8.323 

-33,0 

262 

70,3 

8.270 

-36.6 

260 

24.5 

300 

3.881 

-51.0 

171 

28.2 

9,204 

-43.0 

316 

41.0 

9.113 

-46.7 

324 

37.3 

31 

9.383 

-41.2 

2  54 

79,9 

9,320 

-44.6 

273 

33.2 

250 

10.052 

-55,9 

184 

30.3 

10,382 

-56.9 

313 

41.4 

10.290 

-56.1 

325 

38.1 

31 

10.602 

-50.3 

264 

92,9 

10,520 

-52.6 

269 

42.0 

30n 

11 .471 

-55,3 

183 

25.5 

11 ,769 

-64.1 

312 

42.0 

11 .690 

-60.9 

311 

33.7 

30 

12.033 

-58.0 

262 

2,6 

11.939 

-58.6 

266 

52.3 

175 

12,320 

-53,9 

191 

21.6 

12,535 

-65,0 

311 

42.0 

12.519 

-60.9 

303 

38.5 

29 

12.873 

-60.9 

263 

1,4 

12.777 

-56,9 

267 

54.6 

150 

13.311 

-53,7 

199 

19.4 

13.531 

-6  3,3 

311 

43.9 

13.473 

-60.2 

300 

38.3 

29 

13.825 

-63,2 

264 

87,2 

13.743 

-59." 

263 

50.9 

125 

14.477 

-54,2 

206 

16.3 

14.654 

-63.1 

306 

41.6 

14.612 

-61.4 

298 

41,0 

23 

14.937 

-66.9 

266 

76,7 

14,874 

-62.5 

270 

47.8 

100 

15.912 

-55,0 

228 

16.7 

16.022 

-64.4 

303 

44,5 

15.991 

-62.7 

298 

40,6 

23 

16.273 

-69,6 

267 

62,6 

16,241 

-65.6 

272 

39.1 

80 

17.333 

-55,8 

243 

15.7 

17,333 

-65.0 

300 

44,5 

17,375 

-63.9 

294 

39,2 

27 

17,606 

-69.3 

271 

39,3 

17.594 

-66, C 

278 

32.4 

70 

18.175 

-56,4 

261 

16.1 

18,200 

-65.1 

297 

42,9 

18,200 

-6  3.9 

295 

39,1 

26 

18.413 

-68.0 

271 

32,3 

18.414 

-66,3 

2''9 

29.3 

60 

19. 137 

-57,1 

277 

13,7 

19,136 

-65.6 

296 

46,2 

19.146 

-63.2 

295 

36,1 

26 

19,337 

-65.8 

271 

23,5 

19.347 

-63,9 

280 

26,0 

50 

20.260 

-57,8 

284 

29,7 

20,241 

-66.6 

293 

49.5 

20.270 

-62.5 

295 

36,9 

26 

20,456 

-62.0 

262 

14,3 

20.467 

-62,4 

281 

22,7 

40 

?1 .669 

-58,1 

293 

29,7 

30 

21 .607 

-65.5 

290 

51.5 

21 .662 

-60.6 

291 

39,8 

26 

21.354 

-57.2 

256 

11,9 

21.864 

-59,1 

2  74 

26,5 

30 

?3.481 

-57,8 

302 

37,1 

30 

23.358 

-65.0 

285 

56.5 

23,452 

-60.2 

236 

50.9 

25 

23.692 

-53.7 

246 

5,2 

23.676 

-54.6 

272 

31,7 

25 

24.631 

-57,7 

28 

24.470 

-64.4 

230 

61.0 

24.622 

-57.0 

231 

65.6 

25 

24.870 

-52.2 

119 

4,6 

24,352 

-53,6 

264 

33,3 

20 

26.039 

-57,4 

25 

25.859 

-61.2 

273 

71.9 

20 

26.050 

-54.1 

279 

67.2 

23 

26.316 

-61.6 

1  16 

3,7 

26,236 

-53,6 

2  56 

36,3 

15 

6 

27.939 

-55,1 

18 

27.750 

-52.0 

263 

76.9 

17 

27,872 

-62.7 

275 

81.6 

14 

28.172 

-50,0 

207 

5,6 

28,141 

-53,0 

243 

36,1 

10 

5 

30.489 

-41.1 

8 

30,463 

-49.6 
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SAN  JUAN. 

P,  R. 

SANTA  MONICA 

.  CAL IF. 

SAUn  STE.  MARIE.  MICH. 

SHEMYA.  ALASKA 

SHREVEPORT 

,  LA. 

1016 

IB 

1015 

■IB 

988  MB 

989  MB 

1013  MB 

s 

M 

Wind 

M 

1 

Wind 

M 

3 

Wind 

M 

1 
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3 

1 
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3 

s 

? 

? 

D- 

J 

.? 

11 

^i 

M 

a 

1 

-  I 

S 

2 

M 

"o  2 

J3 

1 

M 

_  a 

1 

-1 

M 

0 
1 

1 

Z  i 

2  o 

1 
1 

1 

•s 

DC 

1 

a 

I 

il 

1 
1 

1 

> 

XI 

1 

1 

i  t 

1 

1 
1 

1 

1 

1 

Jl 

a 
1 

0 

a 

1 

1 

£ 

1 

1 

it 

\ 

•0 

s. 

1 

> 

1 

a 

1 

SURFACE 

6 

22.1 

85 

91 

2.5 

31 

38 

10.1 

62 

24 

4.7 

31 

221 

-16.0 

73 

149 

1.2 

31 

36 

1.6 

68 

68 

9.5 

31 

79 

1.0 

62 

321 

1.2 

innn 

145 

23.0 

76 

37 

11.1 

31 

160 

12.0 

55 

46 

4.1 

31 

130 

31 

-   53 

61 

18.3 

31 

179 

.8 

69 

332 

1.0 

950 

587 

19.9 

76 

85 

14.4 

31 

538 

10.0 

5i. 

95 

3.7 

31 

516 

-14.2 

70 

255 

7.6 

31 

356 

-   .8 

82 

77 

13.8 

31 

599 

2.1 

58 

244 

5.9 

•300 

1.055 

16.6 

77 

84 

14.0 

31 

1.036 

7.9 

50 

124 

3.1 

31 

92  9 

-15.3 

71 

267 

11.9 

31 

788 

-  3.8 

83 

90 

14,6 

31 

1.030 

3,1 

57 

253 

11.1 

850 

1.540 

13.6 

76 

91 

11.5 

31 

1.506 

6.1 

44 

.0 

31 

1.358 

-17,1 

65 

272 

15.3 

31 

1.238 

-  6.2 

79 

93 

14,0 

31 

1.494 

2.9 

46 

257 

17.3 

800 

2.050 

11.6 

61 

90 

11.1 

31 

2.001 

4.5 

35 

322 

3.1 

31 

1.812 

-16,1 

62 

275 

19.8 

31 

1.711 

-  8.4 

70 

93 

13.4 

31 

1.964 

1.6 

41 

250 

19.8 

750 

2.535 

9.6 

49 

90 

10.3 

31 

2.522 

2.1 

35 

307 

5.6 

31 

2.297 

-18,6 

58 

274 

21.6 

31 

2.209 

-10.7 

62 

94 

13.8 

31 

2.505 

-   .2 

39 

258 

24.9 

700 

3.156 

7.1 

98 

6.0 

31 

3.079 

-   .9 

34 

299 

6.9 

31 

2.806 

-20,6 

53 

274 

24.5 

31 

2.738 

-13.4 

56 

95 

16.1 

31 

3.052 

-  2.8 

40 

259 

28.8 

650 

3.757 

4.1 

73 

5.4 

31 

3.663 

-  4,2 

288 

9.7 

31 

3.354 

-23.2 

50 

273 

27.4 

31 

3.295 

-16.5 

52 

102 

17.9 

31 

3.633 

-  5.7 

34 

258 

35.4 

600 

4.411 

,9 

57 

5.4 

31 

4.294 

-  8.3 

285 

9.9 

31 

3.935 

-26.2 

46 

271 

33.0 

31 

3.897 

-20.1 

46 

102 

17.7 

31 

4.260 

-  8.9 

261 

40.4 

550 

5.094 

-  3.5 

27 

5.4 

31 

4.957 

-12,5 

282 

10.1 

31 

4.560 

-29.5 

44 

274 

37.5 

31 

4.527 

-24.2 

44 

103 

20.6 

31 

4.925 

-12.9 

260 

45.7 

500 

5.651 

-  8.? 

354 

6.0 

31 

5.686 

-17,3 

291 

12.8 

31 

5.234 

-33.5 

271 

41.0 

31 

5.225 

-29.2 

41 

103 

23.1 

31 

5.649 

-18.1 

261 

50.3 

450 

6.650 

-13. o 

339 

8,7 

31 

6.460 

-23,1 

292 

16.7 

31 

5.966 

-36.4 

271 

45.5 

31 

5.961 

-34.7 

103 

25.5 

31 

6.421 

-23.3 

262 

56.2 

400 

7,544 

-20.6 

324 

10.7 

31 

7,319 

-29.9 

279 

20.0 

31 

6.757 

-43.8 

270 

50.1 

31 

6.783 

-40.2 

106 

28.6 

31 

7.280 

-29.2 

261 

63.7 

350 

8.517 

-27,9 

313 

15.2 

31 

8,256 

-37.2 

279 

21.8 

31 

7.653 

-49.4 

270 

54.0 

31 

7.682 

-46.5 

102 

29.9 

31 

8.221 

-36.0 

262 

73.4 

lOO 

9.606 

-36.2 

305 

20,0 

31 

9.303 

-45.4 

280 

27.0 

31 

6.653 

-54.5 

269 

61.4 

31 

9.692 

-51.7 

109 

29.6 

31 

P. 275 

-43.8 

251 

80.2 

250 

10.845 

-45.5 

288 

27.8 

31 

10.497 

-53.3 

275 

34.4 

31 

9.811 

-57.6 

271 

57.9 

31 

9,872 

-51.9 

119 

22.5 

31 

10.475 

-52.4 

264 

91.7 

200 

12.298 

-55.6 

282 

34.8 

29 

11.916 

-58.9 

266 

40.0 

31 

11,224 

-55.9 

273 

59.5 

31 

11  ,327 

-49.0 

125 

17.1 

31 

11 .893 

-59.1 

267 

94.6 

175 

13.137 

-60.6 

284 

36.7 

28 

12.752 

-59.4 

266 

44.9 

31 

12.075 

-55.7 

271 

56.8, 

31 

12,206 

-4  7.9 

145 

13.9 

30 

12.729 

-60.6 

269 

95.0 

150 

14,085 

-65.6 

289 

35,8 

28 

13.715 

-60.4 

269 

46.8 

31 

13.057 

-55.8 

270 

57.3 

31 

13,224 

-47.6 

147 

11.9 

30 

13.696 

-61.9 

258 

95.7 

125 

29 

15.178 

-71.3 

297 

30.5 

28 

14.845 

-62.6 

272 

41.4 

29 

14.226 

-56.6 

270 

56.7 

31 

14,427 

-48,2 

164 

8.7 

30 

14.809 

-64,2 

270 

75.0 

100 

2Q 

16.478 

-76.7 

295 

19.8 

28 

16.210 

-65.3 

278 

36.5 

29 

15*642 

-57.0 

267 

56.0 

30 

15.894 

-48.6 

201 

6.4 

30 

16.167 

-66,6 

268 

65.9 

80 

29 

17,754 

-78.2 
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29 

23,668 

-53.9 

266 

26.6 

26 

23.751 

-57.2 

90 

14.6 

29 

23.646 

-50.0 

241 

25.3 

19 

23,455 

-60.1 

293 

42.9 

25 

18 

24.841 

-56,? 

96 

59.5 

29 

24,842 

-53.1 

266 

31.3 

25 

24.908 

-55.3 

89 

15.2 

29 

24.642 

-48.4 

234 

25.3 

19 

24.596 

-59,0 

287 

47.8 

20 

17 

26.269 

-52,7 

95 

64.3 

27 

26,282 

-53.3 

259 

26.0 

24 

26.334 

-53,4 

80 

12.2 

29 

26,316 

-46.9 

233 

26.2 

16 

26.027 

-54.5 

15 

16 

28.154 

-4  7,6 

103 

34.2 

23 

28.131 

-52.5 

246 

28.4 

24 

28.195 

-50.9 

69 

16.5 

25 

28,219 

-45.5 

236 

35.6 

10 

27. "11 

-52.5 

10 

11 

30.870 

-43,3 

21 

30.776 

-45.6 

228 

31.9 

23 

30.856 

-46.6 

88 

14.8 

19 

30,934 

-42.5 

223 

41.. 7 

7 

16 

33.181 

-41.0 

215 

36.5 

22 

33.245 

-42.8 

107 

9.9 

33.356 

-39.7 

221 

58.5 

5 

5 

35.546 

-34.2 

21 

35.530 

-35.5 

33 

1.9 

10 

35.681 

-37.3 

See   refereace   aote  at  end  of    table 


RAWINSONDE  DATA 

Average  moothly  values 


WINSLOWt  ARIZ. 

YAKUTAT.  ALASKA 

YUCCA  FLAT 

NEV 



YUMA.  ARIZ. 

854  N 

e 

1019  ► 

B 

884  t 

IB 

1003  MB 

If 

II 

^1 

li 

Z  0 

s 

1 
1 

1 
1 

■3 

J 
1 

£ 

Wind 

a  s 

2  0 

-? 

a 
1 

I 

B 

1 

« 

> 

1 

o 

Wind 

9    5 

2  o 

S 

« 

1 

1 

1 

t 

Wind 

-1 

is 

Z  0 

! 

! 

t 
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Wind   I 

& 

1 
VI 

& 

1 

1 

1 

1 

SURFACE 

31 

1  .4'?2 

-  7.1 

78 

170 

1.4 

12 

-     1.2 

91 

96 

2.7 

30 

1.196 

-  5.7 

43 

334 

2,5 

30 

131 

5.4 

36 

19 



2.1 

lono 

31 

241 

162 

106 

5.1 

30 

217 

30 

154 

21 

2.9 

951 

31 

648 

575 

.1 

75 

177 

6.2 

30 

626 

30 

578 

11.2 

31 

334 

6.8 

<30n 

31 

1.078 

1.005 

-  1.7 

75 

216 

5.2 

30 

1.055 

30 

1 

.029 

8.9 

31 

342 

6.0 

850 

31 

1.528 

162 

2.5 

1  .459 

-  3.3 

72 

243 

6.6 

30 

1.512 

2.0 

31 

357 

7,0 

30 

1 

.500 

6.5 

31 

332 

5.4 

800 

31 

2.008 

-  2.1 

49 

259 

7.0 

1.938 

-  4.7 

68 

265 

11,3 

30 

1.999 

.5 

30 

9 

6,6 

30 

1 

.995 

4.4 

29 

311 

6,4 

750 

31 

2.524 

-  2.4 

43 

2  74 

12.2 

2.443 

-  6.8 

57 

271 

15,5 

30 

2.512 

-  1.2 

29 

342 

7,0 

30 

2 

516 

2.0 

31 

296 

7,6 

700 

31 

3  .'068 

-  3.9 

38 

278 

14.0 

2.981 

-  9.2 

52 

271 

16,9 

30 

3  .064 

-  3.2 

326 

10,1 

30 

3 

■  073 

-   .2 

26 

284 

10.7 

650 

31 

3.646 

-  6.8 

36 

281 

15.5 

3.546 

-12.3 

50 

274 

19,4 

30 

3.640 

-  6.4 

314 

10,5 

30 

3 

.657 

-  3.6 

21 

276 

12.2 

600 

31 

4.269 

-10.2 

282 

21.4 

4.159 

-16.2 

46 

276 

21.6 

30 

4.269 

-  9.6 

312 

16,5 

29 

.286 

-  7.3 

19 

266 

14.6 

550 

31 

4.931 

-14.3 

279 

25.6 

4.805 

-20.0 

46 

279 

24.5 

30 

4.927 

-14.2 

311 

19,4 

2" 

4 

.953 

-11.9 

23 

267 

17.9 

500 

31 

5.651 

-19.5 

283 

30.9 

5.511 

-24.7 

43 

265 

29.7 

30 

5.651 

-19.2 

312 

20,8 

29 

5 

.663 

-17.2 

26 

267 

21.2 

150 

31 

6.418 

-24.8 

263 

33.4 

6.263 

-30.0 

42 

285 

34.2 

30 

6.416 

-24,6 

307 

23,1 

29 

6 

.455 

-23.1 

24 

269 

24.7 

400 

31 

7.271 

-31.1 

284 

36.7 

7.101 

-35.7 

42 

286 

42,2 

30 

7.272 

-31.5 

310 

23,3 

29 

7 

.316 

-29.4 

25 

264 

28.8 

350 

31 

6.204 

-38.1 

280 

42.2 

8.017 

-42.0 

287 

49,2 

29 

6.201 

-36.6 

303 

26,4 

29 

8 

.255 

-36.6 

26 

264 

35.4 

300 

31 

9.247 

-46.1 

278 

46.2 

9.044 

-49,2 

290 

51,1 

29 

9.240 

-47,3 

309 

28.2 

28 

9 

.302 

-44.5 

259 

42.7 

250 

31 

10.437 

-54.4 

275 

51.1 

10.219 

-56.6 

297 

56,2 

29 

10.424 

-55.3 

3  04 

31.5 

28 

10 

.498 

-53,3 

256 

52,8 

200 

30 

11  .846 

-59.2 

273 

59.7 

11.611 

-6  3.2 

299 

57,1 

29 

11.829 

-60.9 

291 

35.2 

28 

11 

.911 

-59,4 

250 

64,1 

175 

30 

12.630 

-60.4 

272 

60.4 

12.428 

-64.6 

301 

56,5 

29 

12.659 

-60.6 

283 

41.6 

28 

12 

.745 

-59,9 

251 

66,1 

150 

30 

13.640 

-60.5 

272 

63.9 

13.370 

-64,0 

301 

48,6 

29 

13.620 

-60.4 

277 

45.3 

27 

13 

.704 

-60,8 

252 

61,6 

125 

29 

14.779 

-6  2.7 

273 

56.2 

14.486 

-63.5 

299 

51,1 

29 

14.753 

-61.9 

281 

42.0 

26 

14 

.632 

-62.8 

256 

49,5 

100 

28 

16. 143 

-64.8 

275 

48.0 

30 

15.652 

-64.7 

303 

52,7 

28 

16.126 

-64.6 

284 

38.9 

72 

16 

.196 

-64.5 

266 

43,5 

80 

26 

17.499 

-65.2 

276 

43.9 

28 

17.198 

-66.4 

307 

52,3 

25 

17.500 

-65.2 

282 

34.2 

19 

17 

.546 

-65.1 

268 

37,3 

70 

26 

18.318 

-64.6 

276 

41.0 

26 

18.005 

-67.1 

307 

55.2 

25 

18.316 

-64.6 

286 

29.3 

17 

18 

.366 

-64,4 

269 

33,6 

60 

26 

19.257 

-63.7 

279 

39.2 

26 

18.933 

-68.0 

305 

57.5 

25 

19.256 

-64.0 

287 

32.1 

16 

19 

.210 

-63.5 

272 

31,3 

50 

25 

20.379 

-61.8 

276 

35.4 

26 

20.023 

-69,2 

306 

59.7 

24 

20.364 

-63.7 

284 

33.0 

13 

20 

.431 

-61.9 

268 

29,9 

40 

23 

21.766 

-58.9 

271 

34.2 

20 

21 .341 

-68,7 

314 

56.2 

24 

21.741 

-60,6 

276 

36.7 

13 

21 

.819 

-59,2 

263 

28,8 

30 

21 

23.591 

-54.6 

270 

43.5 

13 

23.070 

-6  7,0 

317 

59.6 

23 

23,540 

-57,7 

273 

45.5 

11 

23 

.632 

-54,9 

25 

20 

24.758 

-52.9 

267 

47.6 

12 

24.182 

-63.6 

324 

61.0 

22 

24.693 

-55,1 

269 

51.3 

10 

24 

.813 

-54,1 

20 

18 

26.222 

-52.9 

263 

47.2 

9 

25.598 

-53.6 

20 

26.147 

-53,5 

263 

54.6 

10 

26 

.246 

-53.7 

15 

12 

28*066 

-52.4 

8 

27.512 

-47.5 

16 

27.998 

-52,5 

257 

54.4 

8 

28 

.082 

-53.3 

10 

6 

30.782 

-48,0 

JANUARY  1963 


Note:  All  observations  scheduled  at  1200.  G.  C  T  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dj-namic  height  only.  Although  the  number  of  temperature  observations  at  any 
given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missmg  for  one  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40°C      Observations  of  wind 


speed  and  di 


Ties  lost  due  to  limiting  angle 
:•  any  obstruction  above  the  horizon. 


ation  angles  less  than 


The  temperature  and   wind   values   are  based  on    15  or  more  observations  at   the  surface  or  5 


ervations  at  a  standard  pressure  le 
a  are  not  published   for  standard  pr 

liable. 


i       Relative  humidity 
Hi  obsei  valions  are 


Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  o\ 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes 
height  (geopotential)  in  units  of  ,  98  dynamic  meter,  temperature  in  degrees  Celsius 
humidity  in  percent,   and  resultant  winds  in  degrees  and  knots. 


dynamic 


SOLAR  RADIATION  DATA 


Solar  radiation  intensities,  tabulated  in  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sup. 


JAMUARY  1963 


17  — 
18— 


21  — 
22— 


27 

29 

30 

Aver- 
ages 


Jan. 
2 

10 

Aver- 
ages 


9 

16 


23 

24 


Aver- 
ages 


Sun's  zenith  distance 


ALBUQUERQUE,  N.  MEX. 


(1.01) 
1.11 
1.09 
1.14 
1.07 
1.04 
1.09 
1.08 
1.06 
1.05 
1.03 
1.05 
1.03 
1.08 
.96 
.99 
.94 
1.01 
1.01 
1.11 


(1.19) 
1.24 
1.19 
1.23 
1.17 
1.13 
1.16 
1.18 
1.15 
1.15 
1.13 
1.15 
1.17 
1.16 
1.06 
1.09 
1.05 
1.11 
1.12 


1.35 
1.30 
1.31 
1.28 
1.23 
1.25 
1.25 
1.23 
1.24 
1.24 
1.23 
1.27 
1.28 
1.21 
1.22 
1.18 
1.23 
1.23 


(1.49) 
1.44 
1.41 
1.44 
1.42 
1.40 
1.41 
1.35 
1.41 
1.36 
1.38 
1.39 
1.38 
1.41 
1.37 
1.37 
1.36 
1.38 
1.36 


1.54 
1.42 
1.45 
1.44 
1.44 
1.45 
1.43 
1.44 

1.37 
1.41 
1.43 
1.39 
1.41 
1.37 
1.42 
1.43 


1.39    1.43 


1.40 
(1.49) 
1.52 
1.36 
1.41 
1.44 
1.41 
1.37 
1.36 
1.38 

1.25 
1.37 
1.37 
1.34 
1.37 
1.37 
1.39 
1.36 


1.21 
(1.31) 
1.36 
1.21 
1.28 
1.33 
1.26 
1.26 
1.21 
1.27 

1.23 
1.22 
1.24 
1.19 
1.23 
1.23 
1.25 
1.16 


1.12 
(1.41) 
1.27 
1.11 
1.12 
1.23 
1.15 
1.17 
1.13 
1.16 

1.14 
1.11 
1.14 
1.07 
1.14 
1.13 
1.11 


BLUE  HILL  OBS.,  MASS. 


0.90 
0.90 


1.28 
1.06 


1.17 
Inoperative  from  14th 


1.18 
.93 


1.04 
.78 


OMAHA,  NEBR. 


4.78    3.82    2.87    1.91 


HS  .97 
HS  .98 
HS  1.07 


HM  1.19 

HS  1.22 

HM  1.14 

HS  1.04 
HS  1.11 
HS  1.19 


1.91     2.87 


HS  1.11 
HS  1.14 


1.02 
1.30 
1.14 
.99 
1.01 
1.16 
1.06 
1.06 
1.02 
1.05 

1.01 

.99 

1.05 

.99 

1.03 

1.03 

1.04 

.87 


0.92 
.92 


GUAM,  M.  I. 


Jan. 

14 


23 

24 


Aver- 
ages 


15 

18 


Aver- 
ages 


Aver- 
ages 


Sun's  zenith  distance 


MADISON,  WIS. 


S  1.00 
.94 


1.16 
1.10 
1.11 


1.29 

1.29 

S  1.29 


1.26 
1.13 
1.12 
1.17 
1.12 


S  1.02 
1.04 


S   .91 
S   .96 


TUCSON,  ARIZ. 


4.56     3.65     2.74     1.83 


0.90 

.90 

1.00 

.90 
1.00 
1.00 
1.00 
1.00 


1.00 
1.10 
1.10 


1.20 
1.20 


MAUNA  LOA  OBS.,  HAWAII 


1.30 
1.29 
1.31 
1.30 


1.23 
1.25 

1.21 
1.24 
1.19 


1.19 
1.18 
1.19 
1.26 
1.23 
1.22 


1.38 
1.37 
1.38 
1.38 
1.31 

1.32 
1.33 
1.31 
1.28 
1.32 


1.32 

1.26 
1.26 
1.27 
1.34 
1.31 
1.30 
1.35 
1.24 
1.26 


1.48 
1.46 
1.48 
1.46 
1.41 

1.41 
1.42 
1.40 
1.37 
1.44 
1.37 
1.36 
1.41 

1.36 
1.36 
1.37 
1.42 
1.40 
1.40 
1.44 
1.34 
1.36 


1.57 
1.57 
1.58 
1.57 
1.51 
1.51 

1.53 
1.51 
1.49 
1.57 
1.49 
1.49 
1.52 

1.48 
1.47 
1.49 
1.54 
1.52 
1.51 
1.56 
1.48 
1.48 


1.59 
1.61 
1.61 
1.62 


1.57 
1.63 


1.57 
1.57 
1.59 
1.63 
1.60 
1.60 
1.64 
1.61 
1.58 
1.61 
1.63 


1.52 
1.51 


1.48 
1.48 
1.53 


1.47 
1.46 


1.50 

1.52 
1.50 
1.48 
1.51 


1.40 
1.36 
1.41 
1.40 


1.35 
1.35 
1.42 


1.42 
1.38 


1.39 
1.38 


Clouds  present 

Slight  haze  -  Indeterminable 

Moderate  haze  -  indeterminable 

Slight  haze 

Moderate  haze 

Values  corresponding  to  true  solar  noon. 


1.06  0.97 


1.31 
1.30 
1.33 
1.33 


1.26  , 

1.25  I 

1.32  ; 


1.28 
1.26 
1.25 

1.34 
1.27 
1.28 
1.31 
1.28 
1.26 
1.30 


1.24 
1.24 
1.25 
1.25 


1.18 
1.17 
1.23 


1.19 
1.17 


1.19 
1.18 
1.22 


Langley  is  the  unit  used  lo  denote  one  gram  calorie  per  square  centimeter        An  explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station    listed    above   appears 


•  February  1957  issue.   Vol.    8.   No-    2,   page  63,  of  this  publication. 
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DESCRIPTION   of  CHARTS 


CHART  I.  ,  A.  AVERAGE  TEMPERATURE  (°F.  )  AT 
SURFACE.  B.  DEPARTURE  OF  AVERAGE  TEMPER- 
ATURE FROM  NORMAL.  -The  average  monthly  temper- 
ature presented  in  Chart  I-A  is  computed  from  the  average 
daily  maximum  and  the  average  daily  minimum  which  in 
turn  are  computed  from  the  daily  maximum  and  minimum 
temperatures  reported  by  some  870  Weather  Bureau  and 
cooperative  stations.  The  departures  from  normal  are 
presented  in  Chart  1-B.  They  are  based  on  the  30-year 
normals  (1931-60)  for  the  first-order  Weather  Bureau 
stations.  More  detailed  charts,  based  upon  data  for  many 
more  stations,  are  included  in  the  issues  of  Climatological 
Data  for  the  several  states  and  groups  of  states. 

CHART  II.  TOTAL  PRECIPITATION.  -  Chart  11  is 
based  on  daily  precipitation  records  at  about  870  Weather 
Bureau  and  cooperative  stations.  More  detailed  charts, 
based  upon  data  for  many  more  stations,  are  included  in 
the  issues  of  Climatological  Data  for  the  several  states 
and  groups  of  states. 

CHART  III.  PERCENTAGE  OF  NORMAL  PRECIPI- 
TATION. -In  this  chart  the  anomaly  inthe  month's  precipi- 
tation is  shown  as  a  percentage  of  the  normal  total.  This 
anomaly  shows  the  deviation  from  the  30 -year  normal 
(19  31-60)  for  about  270  first-order  Weather  Bureau  sta- 
tions. 

CHART  IV.  TOTAL  SNOWFALL.  CHART  V.  A. 
PERCENTAGE  OF  MEAN  MONTHLY  SNOWFALL.  B. 
DEPTH  OF  SNOW  ON  GROUND. -Chart  IV  gives  the  total 
depth  in  inches  of  unmelted  snowfall  as  reported  during  the 
month  by  Weather  Bureau  and  cooperative  stations.  This 
is  converted  in  Chart  V-A  into  a  percentage  of  the  mean 
monthly  total  amount  computed  for  each  Weather  Bureau 
station  having  at  least  10  years  of  record.  The  depth  of 
snow  on  ground  is  that  reported  by  both  Weather  Bureau 
and  cooperative  stations  as  of  7:00  a.m.  Eastern  Standard 
Time  on  the  Monday  nearest  the  end  of  the  month.  This  is 
reported  only  for  the  months  December  through  March. 
The  snowfall  charts  are  presented  each  month  November 
through  April. 

Isolines  for  Charts  I,  II,  III,  IV,  and  V,  are  drawn 
through  points  of  approximately  equal  value.  Caution 
should  be  used  in  interpolating  on  these  charts,  par- 
ticularly in  mountainous  areas. 

CHART  VI.  A.  PERCENTAGE  OF  POSSIBLE  SUN- 
SHINE. B.  PERCENTAGE  OF  MEAN  MONTHLY  SUN- 
SHINE. -CHART  VI-A  shows  the  amount  of  sunshine  re- 
ceived in  terms  of  percentage  of  the  total  hours  of  sun- 
shine possible  during  the  month.  In  Chart  VI-B  this  is 
shown  as  a  percentage  of  the  mean  number  of  hours  of  sun- 
shine received.  Means  are  computed  for  Weather  Bureau 
stations  having  at  least  10  years  of  record. 

CHART  VII.  A.  AVERAGE  DAILY  VALUES  OF 
SOLAR  RADIATION,  LANGLEYS.  B.  PERCENTAGE  OF 
MEAN  DAILY  SOLAR  RADIATION.  -Shown  on  Chart  VH-A 
are  the   monthly  averages   of  daily  total  solar  radiation. 


both  direct  and  diffuse,  in  langleys  (gm.  cal.  cm,  ~ ^)  for 
all  Weather  Bureau  stations  which  record  this  element. 
Supplementary  data  for  which  limits  of  accuracy  are  wider 
than  for  those  data  shown  are  drawn  upon  in  making  the 
analysis.  Chart  VII-B  shows  the  percentages  of  the  mean 
based  on  at  least  5  years  of  record  during  the  period 
1950-1960. 


CHART  Vin.  -TRACKS  OF  CENTERS  OF  ANTICY- 
CLONES AT  SEA  LEVEL. 

CHART  IX.  TRACKS  OF  CENTERS  OF  CYCLONES 
AT  SEA  LEVEL.  -Centers  which  can  be  identified  for  24 
hours  or  more  are  tracked  in  these  charts.  Semi-perma- 
nent features  such  as  the  Great  Basin  and  Pacific  Highs 
and  Colorado  and  Mexico  Lows  are  not  shown.  The  7:00 
a.  m.  EST  positions  are  shown  by  open  circles,  with  the 
intermediate  positions  at  6-hour  intervals  shown  by  solid 
dots.  The  date  is  given  above  the  circle  and  the  central 
pressure  to  whole  millibars  below.  A  dashed  track  in- 
dicates a  regeneration  rather  than  actual  movement  to  the 
next  position.  Solid  squares  indicate  position  of  stationary 
center  for  period  shown  beside  it. 

CHART  X.  AVERAGE  SEA  LEVEL  PRESSURE  (mb. ) 
AND  SURFACE  WINDROSES. -The  average  monthly  sea 
level  pressure  is  obtained  from  the  averages  of  the  7:00 
a.m.  and  7:00  p.m.  EST  pressures  reported  at  Weather 
Bureau  stations.  Windroses  are  based  on  the  hourly  wind 
directions  (to  16  points  of  the  compass)  reported  by  Wea  - 
ther  Bureau  stations,  each  circle  or  arc  indicating  5  per- 
cent of  the  time.  The  inset  shows  the  departure  of  the 
average  pressure  based  on  30-year  normals  for  first- 
order  Weather  Bureau  Stations,  other  stations  having  at 
least  10  years  of  record,  and,  for  each  10°  intersection 
in  a  diamond  grid  over  the  oceans,  from  interpolated 
values  read  from  the  Historical  Weather  Maps  for  the  20 
years  of  best  coverage  prior  to  1940. 

CHARTS  XI-XVI.  AVERAGE  HEIGHT,  TEMPERA- 
TURE. AND  RESULTANT  WINDS,  850,  700,  500,  300, 
200,  and  100  mb.  -Height  is  given  in  geopotential  meters 
and  temperature  in  degrees  Celsius.  These  are  the  aver- 
ages of  the  1200  GMT  radiosonde  reports.  Wind  speeds  are 
given  in  knots;  flag  represents  50  knots,  full  feather  10 
knots,  and  half  feather  5  knots.  Directions  are  shown  to 
360°  of  the  compass.  Winds  are  based  on  rawins  at  the 
indicated  pressure  surface  and  at  1200  GMT. 

CHART  XVn.  A.  50-MB,  RESULTANT  WINDS. 
B.  30-MB.  RESULTANT  WINDS. -Wind  speed  (isotachs) 
in  knots.  Arrows  show  resultant  wind  direction.  Winds 
are  based  on  rawins  at  the  indicated  pressure  surface  and 
at  1200  GMT. 

Exact  values  of  most  of  these  charted  elements  for 
Weather  Bureau  stations  are  printed  each  month  in  tabular 
form  in  CLIMATOLOGICAL  DATA,  NATIONAL  SUMMA- 
RY. Extreme  values  of  temperature  and  precipitation  for 
each  state  are  included  in  the  tables.  Condensed  Climato- 
logical Summary.  Annual  averages  are  presented  in  the 
CDNS  Annual  Issue  each  year. 
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Chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  January  1963. 
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B.  Departure  of  Average  Temperature  from  Normal  (°F.),  January  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 
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Chart  V.     A.  Percentage  of  Mean  Monthly  Snowfall,  January  1963 


B.  Depth  of  Snow  on  Ground  (Inches),  7:00  a.  m.  E.  S.  T.,  January  28,  1963. 
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A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 

B.  Shows  depth  currently  on  ground  at  7 :00  a.  m.  E.  S. T. ,  of  the  Monday  nearest  the  end  of  the  month. 

It  is  based  on  reports  from  Weather  Bureau  and  cooperative  stations. 


Chart  VI.      A.  Percentage  of  Possible  Sunshine,  January  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  January  1963. 


A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 
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Chart  VII.      A.  Average  Daily  Values  of  Solar  RadioHon,  Langleys,  January  1963. 
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B.  Percentage  of  Mean  Daily  Solar  Radiation,  January  1963. 


A.     Mean  daily  solar  radiation,   direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys   (1  langley  =   1  gm.    cal.    cm."   ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  January  1963.  Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT,  January  1963.  Resultant  Winds. 
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Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


Februarywas  unusually  cold  from  the  Mississippi  River 
to  the  Atlantic  coast.  Some  sections  of  the  Ohio  Valley, 
and  Great  Lakes  region  reported  the  coldest  February  in 
a  generation.  In  contrast,  the  month  was  unusually  warm 
from  the  western  Great  Plains  to  the  Pacific  coast.  Pre- 
cipitation was  generally  below  normal  in  the  interior  of 
the  country,  particularly  in  an  area  extending  from  the 
central  Great  Plains  through  the  middle  Mississippi  Val- 
ley, the  Ohio  Valley,  and  lower  Great  Lakes  region.  Pre- 
cipitation was  slightly  below  normal  in  virtually  all  the 
remainder  of  the  interior  sections  of  the  country,  and  was 
above  normal  only  in  relatively  small  areas  in  the  west- 
ern half  of  the  country  and  along  the  southeastern  coasts 
including  the  Florida  Peninsula.  Snowfall  was  below  nor- 
mal in  the  Far  West  as  it  has  been  all  winter,  and  the 
mountain  snowpack  remained  generally  well  below  nor- 
mal. 

TEMPERATURE. --Temperatures  remained  below  nor- 
mal levels  all  month  in  the  Atlantic  Coastal  States  and 
during  the  latter  half  in  middle  and  northern  areas  from 
the  Great  Plains  to  the  Appalachians,  The  month  was 
coldest,  relative  to  normal,  in  the  Ohio  Valley  and  Great 
Lakes  region  where  monthly  averages  were  8°  to  more 
than  10°  below  normal. 

At  least  seven  cold  air  masses  moved  into  the  area  east 
of  the  Rockies  during  the  month,  five  of  which  reduced 
temperatures  over  the  entire  area.  On  about  one-half  of 
the  days  of  the  month  freezing  occurred  some  place  along 
the  GuK  coast,  and  northern  stations  had  more  than  the 
usual  number  of  days  with  subzero  minima.  The  tem- 
perature fell  to  zero  or  below  on  15  days  at  Green  Bay, 
Wis.,    and  on  14  days  at  Duluth,    Minn. 

This  was  the  coldest  February  since  1936  in  most  of  the 
Great  Lakes  region.  New  Jersey,  eastern  Pennsylvania, 
and  Maryland,  since  1934  in  much  of  New  England  and 
New  York  State,  and  since  1958  in  the  Ohio  and  lower 
Mississippi  Valleys  and  the  Southeast.  Pittsburgh,  Pa.  , 
had  its  lowest  average  temperature  for  February  on  rec- 
ord. The  low  average  monthly  temperatures  were  due  to 
persistent  cold  as  few  record-breaking  extreme  low  tem- 
peratures were  reported. 

This  month  was  one  of  the  warmest  Februarys  in  the 
Far  West.  Most  long-term  stations  in  California  and 
many  in  Oregon  reported  their  warmest  February  on  rec- 
ord as  did  some  other  scattered  stations  in  other  states, 
among  which  were  Yuma,  Ariz.  ,  and  Seattle,  Wash.  In 
the  vicinity  of  Mount  Shasta,  Calif.  ,  flowers  and  shrubs 
were  blooming  about  6  weeks  earlier  than  usual.  Record 
high  temperatures  for  February  were  observed  for  a 
number  of  stations,  among  which  were  Flagstaff,  Ariz.  , 
67°  on  the  5th;  Portland,  Oreg.,  68°  on  the  10th;  Amaril- 
10,  Tex.,  88°  on  the  1st;  Milford,  Utah,  73°  on  the  5th;  and 
Walla  Walla,  Wash.  ,  71°  on  the  4th.  February  was  also 
warmer  than  normal  in  Alaska  and  Hawaii. 

PRECIPITATION. --Precipitationwas  less  than  50  per- 
cent of  normal  in  a  large  area  extending  from  the  Ohio 
Valley  and   lower  Great   Lakes  through  the  central  Great 


Plains  to  the  Rocky  Mountains.  In  sections  of  the  middle 
Mississippi  Valley  and  much  of  the  central  Great  Plains, 
precipitationwas  less  than  25  percent  of  normal,  and  even 
less  than  10  percent  in  parts  of  the  latter  area  where  the 
month  was  among  the  driest  Februarys  on  record.  Wich- 
ita, Kans.  ,  measured  only  0.  02  inch  for  the  month  and 
St.  Joseph,  Mo.  ,  only  0.  03  inch.  St.  Louis,  Mo.  ,  re- 
corded only  0.  25  inch  for  its  driest  February. 

In  contrast,  precipitation  was  unusually  heavy  on  the 
Florida  Peninsula  where  some  stations  reported  over  200 
percent  of  normal.  This  was  the  wettest  February  since 
1920  at  Jacksonville,  since  1936  at  Fort  Myers,  and  was 
the  second  wettest  February  on  record  at  Tampa. 

SNOWFALL.  --February  snowfall  was  extremely  light 
in  the  Far  West  and  the  mountain  snowpack  generally  re- 
mained much  below  normal.  Sexton  Summit,  Oreg.,  had 
no  snowfall  at  all.  Blue  Canyon,  Calif.  ,  only  0.  6  inch, 
and  Pocatello,  Idaho,  only  0.  7  inch  --  all  new  low  Feb- 
ruary records. 

Some  areas  east  of  the  Rockies  had  above  normal  snow- 
fall, particularly  the  Northeast,  the  lower  Great  Lakes 
region,  and  many  southern  localities.  Snow  fell  in  vir- 
tually all  of  Texas  and  as  far  east  as  Alabama  on  the  11th 
and  12th,  and  in  Louisiana  and  Mississippi  again  on  the 
21st  and  22d.  From  northeastern  Ohio  and  Pennsylvania 
through  New  York  State  and  New  England  heavy  snow  re- 
mained on  the  ground  all  month. 

DESTRUCTIVE  STORMS  AND  OTHER  UNUSUAL  PHE- 
NOMENA.--Very  few  severe  local  storms  occurred  dur- 
ing the  month.  High  winds,  however,  on  February  3  to 
5  were  responsible  for  beach  erosion  along  the  Florida 
coast,  with  damage  estimated  at  about  $1  million  in  the 
Jacksonville  area.  As  a  severe  squall  line  crossed  Flor- 
ida on  the  19th,  airplanes  were  damaged  at  the  Lakeland 
Airport.  Property  damage  was  reported  in  Casper,  Wyo., 
on  the  1st  as  winds  gusted  to  83  m.  p.  h.  ,  and  high  winds 
caused  widespread  damage  just  east  of  the  mountains  in 
Colorado  on  the  same  date.  Chinook  winds  were  blamed 
for  snowslides  in  Wyoming  on  January  31  and  February  1. 

COLD  WINTER  OF  1962-63 

The  winter  (Dec. -Feb.  )  of  1962-63  rates  among  the 
most  severe  in  the  eastern  half  of  the  Nation  during  the 
past  100  years.  Frequent  cold  waves  kept  temperatures 
below  normal  much  of  the  winter.  At  Montgomery,  Ala., 
temperatures  were  below  normal  on  68  days  and  normal 
or  above  on  only  22  days.  From  the  Great  Lakes  region 
to  the  Gulf  temperatures  for  the  winter  averaged  from  6° 
to  more  than  8°  below  normal. 

At  Montgomery,  Ala.  ,  the  winter  was  the  coldest  on 
record.  Minimum  temperatures  fell  below  freezing  on 
48  days  (average  number  is  27  days)  and  on  4  days  the 
maximum  temperature  failed  to  rise  above  32°. 

At  Cleveland,  Ohio,  where  this  winter  was  also  the  cold- 
est on  record,  the  minimum  temperature  fell  to  zero  or 
below  on  18   days   (average  number  is  3   days)   and  below 
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freezing  on  87   days.     The  maximum  temperature  did  not 
rise  above  freezing  on  49  days. 

A  notable  cold  wave,  probably  the  most  severe  on  rec- 
ord for  December,  brought  record-breaking  low  temper- 
atures for  December  to  much  of  the  South  on  the  13th, 
and  Florida  crops  were  damaged  to  the  extent  of  many 
millions  of  dollars.  Snowfall  was  heavier  and  more  ex- 
tensive than  usual,  and  the  month  ended  with  one  of  the 
worst  blizzards  ever  known  in  northern  New  England 
where  snowfall,  ranging  up  to  35  inches,  was  drifted  by 
winds  up  to  60  m.  p.  h.  or  more,  while  tenjperatures 
ranged  from  0°  to  -20°. 


Cleveland,    Ohio 
Dayton,    Ohio 
Toledo,    Ohio 
Pittsburgh,    Pa. 
Peoria,    111. 
Nashville,    Tenn. 
Chattanooga,    Tenn. 
Atlanta,    Ga. 
Birmlnghain,    Ala. 
Montgomery,    Ala. 

By  the  end  of  February  ice  covered  95  percent  or  more 
of  Lakes  Superior,  Michigan,  and  Huron.  Georgian  Bay, 
Lake  St.  Clair,  and  Lake  Erie  were  frozen  over  except 
for  some  narrow  open  stretches  in  Lake  Erie.  Lake 
Michigan  was  frozen  over  between  Milwaukee,  Wis.,  and 
Muckegon,  Mich.  ,  from  February  26  to  the  end  of  the 
month,  the  only  other  such  known  occurrence  having  been 
in  February  1936, 

Floating  ice  appeared  in  the  Mississippi  River  as  far 
south  as  Cape  Girardeau,  Mo.,  by  the  middle  of  January. 
At  Harrisburg,  Pa.  ,  the  Susquehanna  River  was  frozen 
over  for  77  days,  the  fourth  longest  such  period  on  record. 

Records  indicate  this  to  be  the  third  coldest  winter  in 
the    Great    Lakes   region   since   the  turn  of  the   century. 


FEBRUARY  1963 
During  another  notable  cold  wave  the  fourth  week  of 
January,  temperatures  dropped  to  alltime  low  levels  at 
numerous  points  in  the  Midwest  and  South,  and  periods  of 
subzero  temperatures  in  the  North  Central  Interior  were 
among  the  longest  on  record. 

With  continued  cold  weather  through  February,  the 
1962-63  winter  was  the  coldest  on  record  at  a  number  of 
locations  in  an  area  which  included  Illinois,  Indiana,  Ohio, 
and  western  Pennsylvania,  and  extended  southward  and 
southeastward  almost  to  the  Gulf.  Some  of  these  stations 
are  listed  in  the  following  table: 


Average 

Year  records 

mperature 

Previous  lowest 

began 

20.5 

20.7  In 

1903-04 

1871 

22.9 

23.0  In 

1917-18 

1883 

18.6 

19.6  In 

1903-04 

1871 

21.5 

23.4  in 

1935-36 

1871 

18.3 

18.4  In 

1935-36 

1856 

33.4 

34.2  in 

1917-18 

1871 

34.8 

37.2  in 

1904-05 

1879 

38.8 

38.8  in 

1904-05 

1879 

40.4 

40.9  in 

1904-05 

1895 

43.4 

44.9  in 

1904-05 

1872 

being  exceeded  only  in  1903-04  and  1917-18.  Other  ex- 
tremely cold  winters  in  this  region  were  those  of  1916- 
17,    1919-20,    and  1935-36. 

The  winter  as  a  whole  has  been  mild  in  the  Far  West, 
even  though  unusually  cold  weather  in  January  caused 
some  crop  damage  from  the  Rio  Grande  Valley  of  Texas 
to  southern  California.  December  and  February  were 
both  mild  months,  particularly  the  latter  month  which  has 
been  the  warmest  of  record  at  a  number  of  stations  in  the 
Pacific  States  and  western  Arizona.  The  lack  of  snowfall 
has  been  the  main  weather  concern  in  the  Far  West.  The 
mountain  snowpack,  important  as  a  source  of  irrigation 
water,  is  the  lowest  of  record  in  some  sections,  and  be- 
low normal,   with  few  exceptions,   throughout  the  West. 
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Temperature 

Precipitation 

Section 

Montlily  extremes 

Monthly  extremes 

Station 

1 
X 

Station 

1 

1 

Stabon 

Greatest 

Station 

Least 

°F 

op 

In. 

In. 

Alabama 

Brewton  3SSE 

82 

2 

Waterloo 

-1 

22 

Newton 

7.57 

Dancy  4N 

1.20 

Alaska 

2  Stations 

63 

8+ 

3  Stations 

-60 

7+ 

Little  Port  Walter 

32.52 

Farewell  FAA 

.06 

Arizona 

Montezuma 

105 

3 

Maverick 

-18 

13 

Pinal  Ranch 

5.88 

4  Stations 

.00 

Arkansas 

2  Stations 

80 

6 

Batesvllle  Lock  and  Dam  No.1 

0 

22 

Newport 

3.36 

Lead  Hill 

.00 

California 

Perrls 

99 

3 

White  Mountain  1 

1 

17  + 

Honeydew  2WSW 

16.35 

El  Centre  2SSW 

.07 

Colorado 

Eversoll  Ranch 

88 

1 

Sugar  Loaf  Reservoir 

-37 

12 

Wolf  Creek  Pass  IE 

3.02 

2  Stations 

.00 

Connecticut 

Norwich  Pub  Utll  Plant 

50 

19 

Norfolk  2SW 

-17 

9 

Groton 

4.41 

Dawson  Lake 

2.09 

Delaware 

2  Stations 

64 

11 

Wilmington  Porter  Reservoir 

4 

8 

Selbyvllle 

2.42 

Mllford  3WNW 

1.47 

Florida 

Sanford  Exp  Station 

88 

3 

2  Stations 

18 

23+ 

Longoat  Key 

12.44 

Dry  Tortugas 

1.69 

Georgia 

Quitman 

84 

11 

3  Stations 

1 

23+ 

Sapelo  Island 

7.52 

Chatsworth 

1.80 

Hawaii 

Halna  214,  Hawaii 

92 

1 

Mauna  Loa  Slope  Obs. 

23 

14 

Waikamoi  449,  Maui 

11.70 

Puu  Laau  1024,  Hawaii 

.24 

Idaho 

2  Stations 

72 

6 

Island  Park  Dam 

-13 

12 

Burke  2ENE 

5.53 

Mackay  RS 

T 

Illinois 

do 

65 

23+ 

2  Stations 

-22 

26 

Mount  Pulaski 

1.57 

Tiskllwa 

.02 

Indiana 

Crane  Naval  Depot 

67 

7 

Delphi  3NNE 

-24 

26 

Bloomington  5SW 

1.83 

Indianapolis  Fall  Creek 

.23 

Iowa 

Shenandoah 

60 

5 

Atlantic  INE 

-28 

26 

Mason  City  FAA  AP 

1.44 

Sidney  INNW 

.06 

Kansas 

4  Stations 

88 

1 

Great  Bend 

-8 

11 

Geneseo 

1.00 

15  Stations 

.00 

Kentucky 

Williamsburg  2 

74 

7 

Farmers 

-13 

22 

Mount  Vernon 

D  6.23 

Paducah 

D   .12 

Louisiana 

Frankllnton  3SSE 

83 

3 

2  Stations 

15 

13+ 

Pearl  River  Lock  1 

6.59 

Rodessa 

.92 

Maine 

Hiram  2S 

46 

19 

Haynesville 

-40 

27 

Bar  Harbor 

5.64 

Orono 

1.21 

Maryland 

Snow  Hill 

66 

11 

Oakland  ISE 

-24 

27 

Crisfleld  Hammock  Pt 

2.73 

Savage  River  Dam 

.96 

Massachusetts 

2  Stations 

53 

18 

West  Cummington 

-26 

27+ 

Washington  2 

4.76 

Pittsfield  WBAP 

2.05 

Michigan 

Charlotte 

50 

19 

3  Stations 

-36 

26+ 

Kincheloe  AF  Base 

2.67 

2  Stations 

.10 

Minnesota 

2  Stations 

61 

5 

Crane  Lake  Ranger  Sta. 

-40 

3 

Walker  Ah  Gwah  Ching 

1.23 

Tyler 

.06 

Mississippi 

do 

81 

2 

2  Stations 

5 

22 

McHenry  SESE 

5.66 

West  Point 

1.39 

Missouri 

4  Stations 

71 

6+ 

Shelblna 

-21 

26 

Fisk 

1.40 

8  Stations 

T 

Montana 

Grassrange 

71 

6 

Thoeny  3N 

-35 

2 

Heron  2NW 

4.99 

4  Stations 

T 

Nebraska 

Imperial  FAA  AP 

73 

5 

Nenzel  20S 

-17 

21 

Whitman  24N 

1.74 

3  Stations 

.00 

Nevada 

Sunrise  Manor  Las  Vegas 

84 

6 

2  Stations 

-2 

12 

Mt  Rose  Highway  Sta 

4.69 

Ooldfield 

.00 

New  Hajnpshlre 

Windham 

50 

6 

Fabyan 

-34 

27 

3  Stations 

3.50 

Whitefleld 

1.45 

New  Jersey 

Atlantic  City  WBAP 

60 

6 

High  Point  Park 

-18 

8 

Bass  River  St  Forest 

4.29 

New  Brunswick  Exp  Station 

1.38 

New  Mexico 

Potash  Mine 

88 

1 

Danley  Ranch 

-25 

13 

Gascon 

3.44 

Bingham 

.08 

New  York 

Alfred 

58 

6 

Frankllnville 

-35 

27 

Liberty 

4.83 

Mount  Morris  2W 

.25 

North  Carolina 

Greenville 

77 

8 

3  Stations 

-7 

23+ 

Ocracoke 

8.04 

Swannanoa  2E 

1.00 

North  DaJcota 

Dickinson  FAA  AP 

63 

6 

Cooperstown 

-34 

21 

Valley  City 

.99 

Chaffee  5NE 

.04 

Ohio 

Hillsboro 

66 

7 

Charles  Mill  Dam 

-28 

26 

Clarlngton  Lock  14 

1.88 

Columbus  Sullivant  Ave. 

.19 

Oklahoma 

2  Stations 

88 

1 

3  Stations 

5 

22 

Soboltower 

1.08 

3  Stations 

.00 

Oregon 

Seaside 

75 

10 

McDermltt 

8 

12 

Valsetz 

15.28 

Harper 

.25 

Pennsylvania 

New  Stanton 

70 

6 

2  Stations 

-37 

27+ 

Blalrsville  6ENE 

5.08 

North  East  2SE 

.39 

Puerto  Rico 

2  Stations 

92 

25+ 

Canovanas  2N 

50 

6 

Rio  Grande  El  Verde 

6.67 

Coamo  Dam 

.15 

Rhode  Island 

Providence  WBAP 

50 

18 

Greenville 

-5 

8 

Block  Island  WBAP 

3.52 

Greenville 

3.06 

South  Carolina 

2  Stations 

75 

19+ 

Caesars  Head 

-2 

22 

McClellanville 

6.10 

Caesars  Head 

1.94 

South  Dakota 

Longvalley 

72 

5 

2  Stations 

-22 

25+ 

Deadwood 

4.93 

3  Stations 

T 

Tennessee 

2  Stations 

72 

7+ 

Mountain  City  2 

-11 

27 

New  Tazewell 

4.48 

Martin  U  of  Tenn.  Branch 

.91 

Texas 

Cotulla  FAA  AP 

99 

1 

Muleshoe  1 

2 

13 

Cleveland 

5.74 

9  Stations 

.00 

Utah 

2  Stations 

78 

8+ 

Bryce  Canyon  FAA  AP 

-15 

12 

Deer  Creek  Dam 

6.00 

Castle  Dale 

T 

Vermont 

3  Stations 

45 

19 

Enosburg  Falls 

-40 

4 

Searsburg  Station 

3.43 

Enosburg  Falls 

.71 

Virginia 

Norfolk  WBAP 

70 

11 

Monterey 

-14 

15 

Driver  4NE 

D  4.43 

Partlow  3WNW 

.45 

Washington 

3  Stations 

74 

10+ 

Chewelah  2S 

-10 

2 

Aberdeen  20NHE 

16.85 

Waterville 

.28 

West  Virginia 

Wllllamston 

69 

7 

Birch  River  6SSW 

-30 

15 

Pickens  1 

4.86 

Brushy  Run 

1.02 

Wisconsin 

Janesvllle 

48 

6 

Big  Saint  Germain  Dam 

-37 

26 

Reedsburg 

1.78 

Spring  Valley 

.02 

Wyoming 

3  Stations 

69 

6+ 

Bondurant  3NW 

-31 

12 

Alpine  2S 

3.85 

2  Stations 

on 

+   And  also  on  an  earlier  date  or  dates. 

FOTE:   Dates  in  the  above  Condensed  Climatologlcal  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation.   In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.   (See  individual  Climatological  Data  for  times  of  observations). 


D  Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using 
water  equivalent  to  every  10  inches  of  snowfall. 
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HEATING  DEGREE  DAYS 
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°F.) 

FEBRUARY  1963 

Cuxrent 

■3 

Cuxrent 

_g 

Cuirent 
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Cuirent 
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aaaaon 

•eaaon 
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aaaaon 

aeaaon 
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■a 

a 
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state  and  station 

State  and  station 

3-1 

^  M 

ii 

State  and  station 

.1 

State  and  eUtion 

i 

„  1 

1 

^  1 

1 

1 1 

1 

3-1 

g  1 

1 

|l 

1 

1  1 

1 

1 

i^ 

2 

^ 

II 

1 

1 

3 

ALABAMA 

IDAHO  CCont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 

672 

2671 

2243 

Lewlston 

674 

3998 

4093 

Grand  Island 

1027 

5263 

4688 

Charleston  CU) 

527 

1941 

1479 

Huntsvllle 

747 

3058 

2479 

Pocatello 

732 

4665 

5121 

Lincoln  CU) 

970 

4674 

4427 

Charleston 

545 

2188 

1672 

Mobile 

473 

1772 

1382 

Norfolk 

1069 

5285 

5217 

Columbia 

641 

2524 

2046 

Montgomery 

591 

2377 

1885 

ILLINOIS 

North  Platte 

911 

4966 

4930 

Florence 

648 

2543 

1956 

Cairo  CU) 

895 

3611 

3040 

Omaha 

1058 

4868 

4748 

Greenville- 

720 

ALASKA 

Chicago  CMldway) 

1277 

5175 

4496 

Omaha  N.  Omaha  AP 

1103 

5124 

5086 

Spartanburg 

Anchorage 

1156 

7204 

7785 

Chicago  CO'Hare) 

1339 

5521 

Scottsbluff 

819 

4703 

4900 

Annette 

561 

2955 

4812 

Mollne 

1315 

5598 

4798 

Valentine 

984 

5221 

5429 

SOUTH  DAKOTA 

Barrow 

2295 

12711 

13360 

Peoria 

1292 

5383 

4534 

Huron 

1251 

5998 

5962 

Barter  Island 

2203 

12337 

13165 

Rockford 

1357 

5718 

5057 

NEVADA 

Pierre 

1121 

5318 

Bethel 

1507 

8685 

9160 

Springfield 

1198 

4885 

4197 

Elko 

724 

4801 

5300 

Rapid  City 

968 

4973 

5227 

Cold  Bay 

997 

6043 

6418 

Ely 

786 

4733 

5403 

Sioux  Falls 

1261 

5766 

5836 

Cordova 

823 

6040 

6683 

INDIANA 

Las  Vegas 

254 

1832 

2209 

Fairbanks 

1830 

9884 

10695 

Evansvllle 

1008 

4282 

3551 

Reno 

572 

4047 

4328 

TENNESSEE 

Juneau 

885 

5660 

6210 

Ft.  Wayne 

1294 

5297 

4606 

Tonopah 

607 

3676 

Bristol 

920 

3867 

3266 

King  Salmon 

1305 

7339 

7885 

Indianapolis 

1222 

4955 

4242 

Winnemucca 

616 

4338 

4835 

Chattanooga 

839 

3349 

2697 

Kotzebue 

1815 

10005 

10778 

South  Bend 

1312 

5454 

4682 

Knoxville 

835 

3405 

2820 

McGrath 

1787 

10168 

10497 

NEW  HAMPSHIRE 

Memphis  CU) 

7  50 

2918 

2436 

Nome 

1507 

9049 

9584 

IOWA 

Concord 

1287 

5636 

5342 

Memphis 

760 

3033 

2525 

St.  Paul 

1221 

7110 

7168 

Burlington 

1212 

5195 

4619 

Mt.  Washington 

1863 

9916 

9373 

Nashville 

855 

3532 

2837 

Shemya 

882 

5931 

6258 

Des  Moines 

1285 

5429 

4934 

Obs.  CR) 

Oak  Ridge 

905 

3697 

2967 

Yakut  at 

816 

5653 

6143 

Dubuque 
Sioux  City 

1364 
1178 

5981 
5351 

5466 
5286 

NEW  JERSEY 

TEXAS 

ARIZONA 

Waterloo 

1389 

5962 

5414 

Atlantic  City 

986 

3998 

3503 

Abilene 

502 

2238 

2163 

Flagstaff 

788 

4569 

4850 

Atlantic  City  CU) 

954 

3807 

Amarillo 

648 

3193 

3246 

Phoenix  (U) 

115 

869 

KANSAS 

Newark 

1041 

4156 

3760 

Austin 

374 

1652 

1437 

Phoenix 

148 

1072 

1352 

Concordia 

871 

4381 

4087 

Trenton  CU) 

1051 

4247 

3695 

Brownsville 

185 

673 

526 

Prescott 

505 

2806 

3224 

Dodge  City 

722 

3823 

3780 

Corpus  Christi 

271 

1100 

805 

Tucson 

215 

1216 

1541 

Goodland 

772 

4342 

447  2 

NEW  MEXICO 

Dallas 

500 

2160 

1948 

Wlnslow 

618 

3440 

3716 

Topeka 

903 

4310 

3994 

Albuquerque 

680 

3405 

3354 

Del  Rio  CU) 

302 

1363 

Yuma 

28 

588 

779 

Wichita 

780 

3823 

3612 

Clayton 

757 

3712 

3778 

El  Paso 

438 

2197 

2154 

Raton 

852 

437  5 

4487 

Ft.  Worth 

517 

2227 

1987 

ARKANSAS 

KENTUCKY 

Roswell 

610 

3176 

3261 

Galveston  CU) 

366 

1274 

1016 

Ft.  Smith 

7  24 

2979 

2670 

Lexington 

1014 

4209 

3568 

Silver  City 

588 

2758 

Glaveston 

388 

1346 

1052 

Little  Rock 

709 

2893 

2650 

Louisville 

968 

4175 

3613 

Houston  CU) 

294 

1207 

1074 

Texarkana 

569 

2398 

2078 

LOUISIANA 

NEW  YORK 
Albany 

1331 

5590 

5035 

Houston 
Laredo 

351 
228 

1344 
961 

1087 
723 

CALIFORNIA 

Alexandria 

539 

2190 

Binghamton 

1348 

5800 

5262 

Lubbock 

627 

2896 

2862 

Bakerstleld 

179 

1570 

1731 

Baton  Rouge 

449 

1649 

1364 

Buffalo 

1288 

5434 

5061 

Midland 

487 

2230 

2179 

Bishop 

454 

2785 

3235 

Lake  Charles 

433 

1643 

1241 

New  York  CU) 

1021 

4105 

3567 

Port  Arthur 

384 

1557 

1279 

Blue  Canyon 

538 

2900 

3586 

New  Orleans 

410 

1250 

New  York 

1028 

4124 

3517 

San  Angelo 

451 

1963 

1848 

Burbank 

121 

976 

1170 

CAudubon  Park) 

CLaGuardia) 

San  Antonio 

349 

1490 

1315 

Eureka  (U) 

266 

2788 

3043 

New  Orleans 

469 

1671 

1216 

Rochester 

1309 

5408 

4810 

Victoria 

318 

1307 

1000 

Fresno 

234 

1830 

2046 

Shreveport 

512 

2140 

1826 

Schenectady 

1294 

5371 

Waco 

452 

1921 

1694 

Long  Beach 

135 

862 

1251 

Syracuse 

1300 

5418 

4889 

Wichita  Falls 

565 

2441 

2410 

Los  Angeles  (U) 

101 

786 

938 

MAINE 

Los  Angeles 

123 

863 

1315 

Caribou 

1650 

7167 

6950 

NORTH  CAROLINA 

UTAH 

lit.  Shasta  (R) 

571 

3504 

3953 

Greenville  CU) 

1601 

7030 

Ashevllle  CU) 

857 

3621 

3090 

Milford 

774 

4420 

4790 

Oakland 

215 

1885 

1992 

Portland 

1327 

5650 

5311 

Cape  Hatteras  CR) 

658 

2397 

1970 

Salt  Lake  City 

731 

4358 

4339 

Point  Arguello  (R) 

231 

2250 

2312 

Charlotte 

766 

3142 

2485 

Wendover 

666 

4256 

4413 

Red  Bluff 

250 

1795 

1959 

MARYLAND 

Greensboro 

865 

3468 

2972 

Sacramento  (U) 

202 

1765 

1860 

Baltimore  CU) 

963 

3713 

3129 

Raleigh 

803 

3242 

2692 

VERMONT 

Sacramento 

249 

1966 

1920 

Baltimore 

1037 

4243 

3558 

Wilmington 

634 

2458 

1894 

Burlington 

1514 

6380 

5614 

Sandberg  (R) 

394 

2376 

2842 

Frederick 

1085 

4565 

3823 

Winston-Salem 

844 

3381 

2827 

San  Diego 

114 

851 

977 

VIRGINIA 

San  Francisco  (U) 

179 

1928 

1984 

MASSACHUSETTS 

NORTH  DAKOTA 

Lynchburg 

931 

3773 

3216 

Sao  Francisco 

250 

2069 

2033 

Blue  Hill  Obs.  CR) 

1184 

4986 

4517 

Bismarck 

1351 

6287 

6656 

Norfolk 

815 

3162 

2635 

San  Jose  (U) 

164 

1430 

Boston 

1087 

4404 

4031 

Devils  Lake  CU) 

1565 

7046 

7284 

Richmond 

882 

3444 

3035 

Santa  Maria 

184 

1821 

1924 

Nantucket 
Pittsfield 

1016 
1329 

4170 
5909 

3944 

5424 

Fargo 

Grand  Forks  CAA 

1535 
1592 

6563 
6614 

6888 

Roanoke 

917 

3796 

3210 

COLORADO 

Worcester 

1257 

5433 

4977 

Pembina 

1627 

6817 

WASHINGTON 

Alamosa 

1205 

6054 

6205 

Williston  CU) 

1292 

6264 

6617 

Olympia 

523 

3682 

3657 

Colorado  Springs 

730 

4175 

4584 

MICHIGAN 

Seattle  CU) 

406 

2798 

3092 

Denver 

768 

4332 

4275 

Alpena 

1572 

6548 

5674 

OHIO 

Seattle 

445 

3031 

3478 

Grand  Junction 

733 

4379 

4358 

Detroit  CCity  AP) 

1287 

5209 

4518 

Akron 

1282 

5207 

4591 

Seattle-Tacoma 

465 

3402 

3636 

Pueblo 

732 

4002 

4072 

Detroit 

CM.  Wayne  Co.) 

1320 

5428 

4666 

Cincinnati  CU) 
Cincinnati 

996 
1132 

3998 
4683 

3793 

Spokane 

Stampede  Pass  CR) 

768 
803 

4779 
5949 

4952 
6206 

CONHECTICUT 

Detroit 

1312 

5395 

4544 

Cincinnati  Obs. 

1053 

4345 

3642 

Tatoosh  Island  CR) 

469 

3638 

3785 

Bridgeport 

1111 

4562 

4019 

Cwlllow  Run) 

Cleveland 

1327 

5168 

4636 

Walla  Walla 

668 

3632 

Hartford 

1209 

5345 

4570 

Escanaba  CU) 

1521 

6410 

5886 

Columbus 

1186 

5097 

4070 

Walla  Walla  CU) 

653 

3479 

3652 

Mlddletown 

1184 

5202 

Flint 

1395 

5828 

5045 

Columbus  CU) 

1144 

4586 

Yakima 

754 

4257 

4504 

New  Haven 

1110 

4626 

4193 

Grand  Rapids 
Lansing 

1342 
1375 

5444 
5716 

4950 
4977 

Dayton 
Mansfield 

1186 
1292 

4930 
5369 

4171 
4631 

WEST  VIRGINIA 

DELAWARE 

Marquette  CU) 

1487 

6419 

5790 

Sandusky  CU) 

1233 

4997 

4199 

Charleston 

1002 

4249 

3364 

Wilmington 

1044 

4301 

3690 

Muskegon 

1341 

5369 

4931 

Toledo 

1310 

5479 

4725 

Huntington  CU) 

1028 

4299 

3217 

S.  Ste.  Marie 

1648 

6861 

6431 

Youngetown 

1326 

5478 

4519 

Parkersburg  CU) 

1069 

4387 

3603 

DIST.  OF  COLUMBIA 

Washington  CU) 

892 

3717 

MINNESOTA 

OKLAHOMA 

WISCONSIN 

Washington 

946 

3801 

3236 

Duluth 

1620 

7351 

7103 

Oklahoma  City 

692 

3179 

3045 

Green  Bay 

1505 

6241 

5931 

Internal.  Falls 

1759 

7786 

7747 

Tulsa 

736 

3214 

2919 

La  Crosse 

1405 

6000 

5665 

FLORIDA 

Minneapolis 

1478 

6483 

6261 

Madison 

1420 

6230 

5644 

Apalachlcola  (U) 

398 

1436 

1095 

Rochester 

1446 

6361 

6032 

OREGON 

Milwaukee 

1372 

5935 

5432 

Daytona  Beach 

288 

1005 

724 

St.  Cloud 

1512 

6612 

6561 

Astoria 

422 

3271 

3504 

Fort  Myers 

100 

414 

380 

Burns  CU) 

683 

4522 

4988 

WYOMING 

Jacksonville 

379 

1396 

1044 

MISSISSIPPI 

Eugene 

437 

3153 

3297 

Casper 

906 

4998 

5223 

Key  West 

6 

79 

99 

Jackson 

597 

2329 

1842 

Meacham 

719 

5141 

5299 

Cheyenne 

890 

4873 

5075 

Lakeland  CU) 

230 

764 

562 

Meridian 

624 

2510 

1898 

Medford 

524 

3522 

3412 

Lander 

856 

5298 

5665 

Miami 

46 

240 

195 

Vlcksburg  CU) 

576 

2203 

1890 

Pendleton 

613 

3630 

3921 

Sheridan 

891 

5174 

5471 

Miami  Beach 

22 

121 

132 

Portland  CU) 

386 

2689 

2946 

Orlando 

232 

798 

655 

MISSOURI 

Portland 

477 

3047 

3303 

Pensacola  CU) 

455 

1627 

1207 

Columbia 

994 

4332 

3873 

Roseburg 

403 

2916 

3126 

Tallahassee 

437 

1698 

1247 

Kansas  City 

908 

4093 

3747 

Salem 

475 

3297 

3267 

Tampa 

229 

781 

581 

St.  Joseph 

980 

4572 

4219 

Sexton  Summit  CR) 

566 

3656 

4115 

West  Palm  Beach 

84 

328 

222 

St.  Louis  CRFC) 
St.  Louis 

969 

1016 

3992 
4255 

3476 
3716 

PENNSYLVANIA 

GEORGIA 

Springfield 

853 

3942 

3499 

Allentown 

1198 

4940 

4299 

Athens 

694 

2818 

2335 

Erie 

1306 

5150 

4545 

Atlanta 

724 

2983 

2361 

MONTANA 

Harrlsburg 

1107 

4575 

3907 

Augusta 

599 

2442 

1957 

Billings 

783 

4639 

5076 

Philadelphia  CU) 

962 

3892 

Columbus 

585 

2396 

1949 

Butte 

849 

6495 

Philadelphia 

1072 

4345 

3847 

Macon 

S61 

2288 

1778 

Glasgow 

1162 

5901 

6676 

Pittsburgh  CU) 

1110 

4464 

3764 

Rome 

780 

3234 

2647 

Great  Falls 

786 

4939 

5332 

Pittsburgh 

1273 

5201 

4399 

Savannah 

494 

1995 

1520 

Havre 

1010 

5648 

6317 

Reading  CU) 

1078 

4365 

3733 

Thomasvllle  CU) 

430 

1684 

1288 

Helena 
Kallspell 

842 
928 

5417 
5757 

5860 
6251 

Scranton 
Wllliamsport 

1272 
1235 

5295 
5139 

4739 
4409 

IDAHO 

Miles  City 

1012 

5402 

5717 

Boise 

600 

3962 

4294 

Missoula 

941 

5835 

5924 

RHODE  ISLAND 

Idaho  Falls  46W  CR) 

858 

5594 

6156 

Block  Island 

1071 

4308 

3830 

Idaho  Falls  42NW  CR) 

909 

5873 

6416 

Providence 

1076 

4600 

4265 

Data  from  airport  unless  otherwise  specified, 
U  Indicates  Urban,  R  indicates  Rural,  sites. 


STORM    SUMMARY 


FEBRUARY  1963 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

# 

ICE  STORMS 

^  ALL  OTHER 

Of 

i 
i 

< 

Of 

a 

i 

i 

^DAMAGE 

X 

< 
a 

i 

Wmage 

< 
a 

QC 

^DAMAGE 

i 

< 

z 

^DAMAGE 

< 

QC 
1 

^DAMAGE 

< 

s 

^DAMAGE 

STATE 

S 

o 

q: 

U 

fee 

o 

u 

£ 

o 
a: 
u 

hi: 

£ 

o 

u 

hi: 

£ 
o 

u 

Alabama   * 
Alaska   * 
Arizona 
Arkansas    * 
California 

0 

0 

4 

0 

0 

0 

6 

0 

Colorado   * 
Connecticut 
Delaware    * 
Florida 
Georgia 

3 

1 

1 

1 

0 
0 

0 
0 

5 
3 

1 
0 

6 
0 

6 
4 

0 
0 

0 

0 

3 

0 

Hawaii 
Idaho 

Illinois    • 
Indiana   ♦ 
Iowa   * 

1 

1 

0 

0 

4 

0 

0 

5 

4 

5 

Kansas    * 
Kentucky    ♦ 
Louisiana 
Maine 
Maryland   * 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

3 

0 

0 

0 

3 

0 

Massachusetts 
Michigan   * 
Minnesota    ♦ 
Mississippi 
Missouri 

0 
0 

0 
0 

S3 

? 

0 
0 

0 

0 

6 

0 

0 
0 

0 
12 

3 

4 

0 
0 

0 

0 

4 

0 

Montana 

Nebraska    * 

Nevada 

New  Hampshire 

New  Jersey   * 

0 

0 

2 

0 

0 

0 

4 

0 

0 
0 

1 

0 

3 
2 

0 
0 

0 

0 

6 

4 

New   Mexico 
New  York 
North  Carolina 
North  Dakota   ♦ 
Ohio  * 

1 

1 

0 

0 

3 

0 

1 

3 
4 

0 

5 

ElOO 

5 
S 

0 

4 

Oklahoma   * 
Oregon 

Pacific   Area   » 
Pennsylvania    * 
Puerto  Rico    * 

^ 

0 

0 

S 

4 

Rhode    Island 
South  Carolina   * 
South  Dakota   ♦ 
Tennessee   * 
Texas 

0 

2 

? 

0 

0 

0 

4 

0 

Utah 

Vermont 

U.S.    Virgin   Is.    * 

Virginia   * 

Washington 

0 

0 

2 

0 

0 
0 

0 
0 

4 
6 

3 
5 

West    Virginia    * 
Wisconsin   * 
Wyoming    • 

*  No  occurrence  of  storms  or  unusual  weather  phenomena. 

*  Includes  heavy  sleet  storm. 

*  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

6  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

S  Sandstorm 

E  Estimated 


t   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

FEBRUARY  1963 


Major  floods  occurred  in  California,  Nevada,  Idaho, 
Oregon,  Washington,  and  Montana  early  in  February. 
Hardest  hit  were  the  basins  of  the  American,  Yuba,  and 
Truckee  Rivers  where  flood  peaks  in  many  areas  reached 
alltime  highs.  Seven  western  counties  in  Nevada  were 
declared  disaster  areas  by  the  President,  where  damage 
to  farms,  homes,  businesses,  roads,  and  public  utilities 
was  estimated  to  be  in  excess  of  $3  million.  Near  record 
flooding  occurred  in  several  basins  in  southern  Idaho. 

ST.    LAWRENCE  DRAINAGE 
Lake  Erie. --The  snow  cover  over  the  Lake  Erie  Drain- 
age averaged  from  6  to  9  inches,    with  a  water  equivalent 
ranging  from  0.  60  to  0.  95    inch.     The  ground  was  frozen 
to  depths  of  48  to  60  inches. 

This  was  the  9th  consecutive  month  with  the  precipitation 
total  below  normal.  It  was  the  coldest  winter  of  record 
at  Fort  Wayne,  Ind.  The  average  temperature  for  the 
winter  months,  December-January-February,  this  season 
was  19.  3°  compared  to  the  previous  low  of  20.  3°  for  the 
winter  of  1935-36.  An  alltime  low  reading  of  -18°  occur- 
red at  Fort  Wayne,  Ind.,  during  February.  The  previous 
alltime  low  was  -17°  on  February  2,    1951. 

ATLANTIC  SLOPE  DRAINAGE 

Ice  conditions  on  rivers  in  Maine  during  February  were 
mostly  thin,  even  though  below  average  temperatures  oc- 
curred during  the  month.  This  was  due  to  the  heavy  snow 
and  above  average  flows.  In  headwater  areas  of  the  Pen- 
obscot River  up  to  53  inches  of  snow  was  reported  on  the 
ground,  with  an  average  water  content  of  9.  9  inches. 
There  was  no  frost  in  the  ground. 

In  the  Lehigh  River  Basin,  snow  cover  on  February  28 
averaged  20  inches  north  of  the  Blue  Mountain  and  3  inches 
south  of  the  ridge.  At  Lehighton,  Pa.  ,  the  river  was 
frozen  over  during  the  month  except  from  the  11th  to  the 
13th.  In  the  Lackawaxen  River  Basin,  the  snow  cover 
ranged  from  7  inches  at  Hawley  to  24  inches  at  Pleasant 
Mount,    Pa. 

Streams  in  the  Susquehanna  River  Basin  in  Pennsylvania 
were  frozen  over  throughout  the  month  with  ice  thickness 
ranging  from  12  to  21  inches.  Snow  cover  at  the  end  of 
the  period  averaged  10  inches  over  the  basin  with  anaver- 
age  density  of  approximately  25  percent. 

Minor  flooding  occurred  on  the  Cape  Fear  and  Neuse 
Rivers  in  North  Carolina  between  the  14th  and  the  22d. 
This  rise  was  due  to  heavy  precipitation  on  the  11th  and 
again  on  the  19th  and  20th.     No  damage  resulted. 

Two  sharp  rises  occurred   on  the   Rocky  River  at   Nor- 


wood, N.  C.  ,  during  the  month.  It  is  estimated  that  the 
second  rise  exceeded  flood  stage  by  about  1  foot  on  the 
20th.  This  rise  was  due  to  about  1  inch  of  rainfall.  No 
damage  was  reported. 

The  minor  flooding  on  the  Ocmulgee,  Oconee,  and  Al- 
tamaha  Rivers  in  Georgia  in  the  beginning  of  the  month 
was  due  to  heavy  rainfall  from  January  18-25.  The  rain- 
fall averaged  5.  7  inches  per  station.  Minor  flooding  oc- 
curred on  the  Satilla  River  at  Atkinson,  Ga.  ,  from  the 
26th  to  the  28th.  Only  nominal  damage  resulted  as  only 
bottom  lands  were  affected. 

The  flooding  on  the  Ogeechee  River  at  Dover,  Ga.,  from 
January  27  to  February  4  was  due  to  heavy  rainfall  from 
January  18  to  25.  Rainfall  amounts  ranging  up  to  near 
2.5  inches  in  a  few  places  were  reported  in  the  Ogeechee 
and  Savannah  Basins.  No  damage  is  known  to  have  oc- 
curred. Minor  flooding  occurred  on  February  25  and  26 
in  the  Savannah  Basin. 

EAST  GULF  OF  MEXICO  DRAINAGE 
The  flooding  on  the  Apalachicola  River  at  Blountstown, 
Fla.  ,  from  the  13th  to  the  25th  was  due  to  heavy  rainfall 
on  the  11th  and  12th.  Rainfall  totals  of  2  to  3  inches  was 
reported.  Additional  rainfall  on  the  19th  slowed  down  the 
recession.  Only  timberland  areas  were  inundated.  No 
damages  were  reported  in  the  flooded  area  around  Blounts- 
town where  high  water,  though  halting  operations  in  lower 
areas,  enables  shifting  work  crews  to  higher  elevations 
without  stoppage  in  operations  for  the  lumber  industry. 

Minor  flooding  occurred  on  the  Choctawhatchee  River 
at  Caryville,  Fla.,  from  the  15th  to  the  16th,  due  to  heavy 
rainfall  reported  over  southeast  Alabama  on  the  morning 
of  the  12th.     Damages  reported  were  negligible. 

Minor  flooding  occurred  on  the  Pearl  River  at  Bogalusa, 
La.  ,  on  the  22d  and  23d  from  heavy  rainfall  (1.  5  inches) 
on  the  18th.  The  normal  stage  for  the  Pearl  River  at 
Bogalusa,  La.  ,  is  within  a  few  feet  of  established  flood 
stage.     No  damage  was  reported  from  the  overflow. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin. --As  in  January,  the  temper- 
ature and  precipitation  during  February  averaged  below 
to  much  below  the  long  term  mean  in  the  Upper  Missis- 
sippi Basin.  This  was  a  marked  difference  from  1  year 
ago  when  snowfall  was  in  excess  of  15  to  28  inches. 

A  comparison  of  snow  depths  in  the  Upper  Mississippi 
Basin  on  February  28  with  that  of  other  years  is  given  in 
the  following  table: 


STATION 

Minnesota 
Bemidji 

International  Falls 
Duluth 
Alexandria 
New  Ulm 
Minneapolis 
Rochester 

Wisconsin 
Park  Falls 
Wausau 
Portage 


COMPARATIVE  SNOW  DEPTHS  (INCHES) 

1963   1962   1961   1960   1959   1958   1957   1956   1955 


4 

24 

5 

5 

4 

T 

14 

22 

25 

13 

23 

14 

11 

17 
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8 

17 

9 

3 

22 

_- 

— 

2 

17 

0 

4 

1 

0 

4 

12 

10 

2 

17 

0 

T 

T 

0 

0 

6 

7 

3 

24 

0 

2 

0 

0 

T 

7 

6 

3 

13 

2 

3 

13 

0 

T 

6 

1 

16 

33 

6 

17 

10 

3 

16 

20 

__ 

7 

30 

1 

5 

9 

0 

1 

7 

— 

6 

24 

0 

4 

10 

T 

0 

T 

— 

79 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS-Continued 


Missouri  Basin.  -- Abnormally  warm  weather  caused 
rapid  thawing  of  snow  and  heavy  runoff  in  the  upper  Mis- 
souri Basin  from  the  3d  to  the  6th.  This  resulted  in  the 
breakup  of  ice  on  the  Missouri  River  and  an  ice  jam  to 
form  south  of  Townsend,  Mont.  Due  to  the  high  level  of 
the  water  back  of  Canyon  Ferry  Dam,  ice  could  not  move 
downstream  and  water  was  forced  into  an  irrigation  ditch 
to  the  south  of  town.  The  water  overflowed  from  the  ditch 
into  a  residential  area.  Some  basements  were  flooded, 
but  damage  was  mostly  light. 

The  flooding  on  the  Gallatin  River  near  Logan,  Mont.  , 
from  the  3d  to  the  6th  was  due  to  heavy  runoff  from  melt- 
ing snow  and  an  ice  jam.  Overflow  water  from  ice  jam 
flooded  the  town  of  Logan  and  surrounding  valley,  cover- 
ing roads  and  destroying  the  bridge. 

Ice  jams  and  localized  flooding  occurred  on  the  Yellow- 
stone River  from  Billings,  Mont.  ,  downstream  to  the 
vicinity  of  Hysham,  Mont.  ,  during  the  period  from  the 
2d  to  the  12th.  Flooding  was  confined  to  ranch-  and  farm- 
lands near  the  river.  Flood  damage  was  localized  near 
the  New  South  Bridge  at  Billings  and  at  several  points 
downstream.  The  Whitlock  Bridge  across  the  Clark  Fork 
River,  4.5  miles  south  of  Belfry,  Mont.,  was  washed  out 
on  the  4th  due  to  ice  jams  and  the  resulting  flooding. 

At  the  close  of  February,  the  snow  cover  was  generally 
an  inch  or  less  deep  across  South  Dakota  from  the  Black 
Hills  to  northwest  Iowa.  Rivers  were  low  throughout  the 
month  and  ice  covered. 

The  ice  in  the  Kansas  and  Marais  Des  Cygnes  Basins  in 
Kansas  generally  broke  up  and  moved  out  during  the  mid- 
dle and  latter  part  of  the  month  without  any  appreciable 
effect  on  river  stages.  This  was  the  driest  February  in 
north-central  Kansas  in  77  years.  Monthly  precipitation 
ranged  from  about  1/4  inch  in  the  upper  Big  Blue  River 
Valley  and  generally  averaged  less  than  1/10  inch  else  - 
where  in  the  State. 

Smaller  rivers  and  streams  in  Missouri  were  frozen 
over  most  of  the  month.  At  the  end  of  February  there 
was  1  to  2  inches  of  snow  on  the  ground  in  the  Chariton 
Basin,  1/2  to  3  inches  in  the  Grand  Basin,  1  to  3  inches 
in  the  Nishnabotna  and  Platte  Basins,  and  just  a  trace  in 
the  Nemaha  Basin.  Frozen  topsoil  at  the  end  of  February, 
especially  in  the  northeast  portion  of  the  State,  threatened 
heavy  runoff  in  the  event  of  heavy  rain. 

Ohio  Basin.  --The  ice  on  the  Allegheny  River  ranged 
from  8  to  24  inches  thick  at  the  end  of  the  month.  The 
snow  cover  varied  from  6  to  28  inches  in  depth  with  a 
water  content  of  4  to  7  inches  in  the  headwater  areas. 
The  snow  cover  over  the  Monongahela  and  upper  Ohio  Basin 
varied  from  a  trace  to  10  inches. 

The  Scioto  River  above  Columbus,  Ohio,  and  the  San- 
dusky River  were  frozen  solid  the  entire  month.  From 
Columbus  downstream,  the  Scioto  alternately  froze  over 
or  had  an  open  channel  with  shore  ice  throughout  the 
month.  Snowfall  during  the  month  averaged  a  little  above 
the  long-term  average;  however,  precipitation  averaged 
less  than  40  percent  of  normal. 

The  Ohio  River  from  above  the  mouth  of  the  Kentucky 
River  to  Greenup,  Ky.  ,  (Dam  30)  was  practically  full  of 
stationary  ice  from  4  to  8  inches  thick  on  February  1, 
with  little  or  no  river  traffic.  The  ice  broke  up  in  the 
reach  from  Cincinnati,  Ohio,  upstream  on  the  4th,  and 
in  the  reach  below  on  the  5th.  Heavy  damage  resulted  to 
boats  and  harbors  at  Cincinnati.    By  the  6th  very  little  ice 
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remained  in  the  Ohio  River.  Normal  river  traffic  was 
resumed  on  the  7th  and  8th.  Light  shore  ice  formed  again 
on  the  mornings  of  the  22d  and  27th;  however,  no  imped- 
iment to  traffic  resulted. 

Light  flooding  occurred  on  the  Little  Pigeon  River  at 
Sevierville,  Term.  ,  on  the  3d.  No  damages  were  re- 
ported. 

WEST  GULF  OF  MEXICO  DRAINAGE 
General  rains  (2  to  3  inches)  during  the  48-hour  period 
ending  on  the  morning  of  the  19th  caused  moderate  rises 
in  the  upper  and  middle  portions  of  the  Calcasieu  with 
light  flooding  at  Hineston,  La.,  from  the  21st  to  the  24th. 
The  Calcasieu  rose  7.7  feet  in  the  extreme  upper  portion 
beginning  on  the  18th  and  exceeded  flood  stage  by  0.6  foot 
at  Hineston  on  the  22d.  Downstream  at  Oakdale,  it  rose 
5  feet  to  slightly  above  bankfull  on  the  26th,  while  at  Kin- 
der it  rose  8.  2  feet,  reaching  within  1  foot  of  bankfull 
stage  by  the  24th.  The  minor  flooding  was  confined  to  the 
lowlands  near  the  river  and  caused  no  damages. 

Great  Basin.  --Minor  flooding  occurred  in  streams  in 
Utah  and  Nevada  from  the  heavy  rain  on  January  31  and 
February  1.  The  most  extensive  damage  from  the  flood- 
ing in  Utah  occurred  in  Utah  County,  where  raging  waters 
cut  Provo  City  water  lines  in  the  South  Fork  of  Provo 
Canyon  above  Vivian  Park. 

The  Truckee,  Susan,  Carson,  and  Walker  Rivers  in 
Nevada  rose  to  flood  stage  near  midnight  on  January  31 
and  continued  into  February.  Considerable  damage  oc- 
curred in  many  residential  sections  and  in  the  downtown 
sections  of  Reno.  The  Truckee  River  cut  Derby  Dam 
about  20  miles  downstream  from  Reno,  and  took  out  the 
approach  to  the  Southern  Pacific  Railroad  Bridge  about  25 
miles  downstream  from  Reno.  The  Susan  River  caused 
damage  to  U.  S.  Highway  395  in  the  vicinity  of  Susanville, 
Calif.  Piute  Creek  in  Susanville  caused  some  flooding  in 
the  town  of  Susanville.  Flooding  along  the  Carson  and 
Walker  Rivers  was  confined  mostly  to  agricultural  lands. 
The  Carson  River  caused  some  damage  to  the  approaches 
to  the  Cradlebaugh  Bridge  on  U.  S.  395  between  Carson 
City  and  Minden,    Nev. 

PACIFIC  SLOPE  DRAINAGE 
California  Coast  Drainage  Basins.  --A  major  storm 
system  moved  through  northern  and  central  California 
January  29  through  February  1,  ending  one  of  the  longest 
midwinter  dry  spells  on  record  in  California.  The  storm 
brought  significant  amounts  of  rain  to  northern  and  central 
California  and  caused  important  rises  on  most  rivers  and 
streams.  The  greatest  storm  totals  were  in  the  Yuba  and 
American  River  Basins  where  amounts  over  12  and  up  to 
21  inches  were  recorded,  with  8-  to  13-inch  amounts  over 
the  Feather  River  Basin  above  Oroville.  In  the  Clear 
Lake  area  amounts  of  12  to  15  inches  were  recorded.  The 
total  storm  amounts  were  generally  much  less  than  in 
1955.  However,  the  concentration  of  precipitation  was 
high  as  indicated  by  the  record  peak  flows  that  developed 
on  the  Yuba  and  American  Rivers  from  low  base  flows. 
On  the  Yuba  River  at  Englebright  Dam,  a  new  record  flow 
of  150,000  c.f.  s.  was  reached,  several  thousand  c.  f.  s. 
above  the  December  1955  peak.  At  Folsom  Reservoir, 
a  new  record  2 -hour  peak  inflow  of  240,  700  c.  f.  s.  was 
reported,  about  16,  000  c.  f.  s.  higher  than  the  December 
1955   inflow,   which  was   the  record   high  up  to  that   time. 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS-Continued 


The  Feather  River  above  Oroville  reached  a  peak  stage 
of  73.  4  feet,  compared  with  a  peak  stage  of  76.  8  feet  in 
December  1955.  This  latter  peak  was  reached  from  a 
base  stage  of  near  45  feet,  while  the  February  1963  peak 
came  from  a  base  stage  of  around  15  feet.  The  total  vol- 
ume of  flow  was  tremendously  greater  in  December  1955 
on  all  streams.  Darnage  to  unmovable  items  such  as 
roads,  tracks,  and  buildings  will  likely  run  into  several 
millions  of  dollars  in  the  Sacramento-Northern  San  Joa- 
quin drainage. 

The  flooding  on  the  Eel  River  at  Fernbridge,  Calif.  , 
from  January  31  to  February  2  was  due  to  6  to  8  inches 
of  rain  in  a  period  of  24  to  36  hours.  Runoff  was  heavy 
and  began  immediately  as  the  ground  was  frozen  The 
river  rose  sharply  and  crested  at  22.95  feet  on  the  morn- 
ing of  the  1st,  nearly  6  feet  above  flood  stage.  Much  of 
the  area  was  under  6  to  8  feet  of  water  and  many  cattle 
would  have  been  drowned  without  the  timely  warnings. 
All  farm  machinery  was  moved  out  of  the  fields  and  sev- 
eral contractors  moved  heavy  tractors  and  earth  moving 
equipment  to  high  ground. 

Columbia  Basin.  --February  was  abnormally  mild  over 
the  entire  Columbia  Basin.  In  the  western  half  of  the 
basin  it  was  the  warmest  February  on  record,  and  in  the 
eastern  sections  it  was  the  second  and  third  warmest  of 
record.  Average  monthly  temperatures  ranged  from  6° 
to  12°  above  normal  throughout  the  basin. 

Heavy  precipitation  during  the  first  week  of  February 
accompanied  by  warm  temperatures  caused  ice-jam  flood- 
ing in  southern  Idaho.  This  warming  trend  gradually 
spread  northward,  bringing  flooding  to  interior  basins  of 
Oregon,   Washington,    northern  Idaho,    and  western  Mon- 


FEBRUARY  1963 
tana.  Below -normal  temperatures  during  January  had 
frozen  the  ground  to  depths  of  from  2  to  3  feet  and  caused 
ice  to  form  on  streams  to  considerable  thickness.  Run- 
off was  heavy  and  ice  in  streams  backed  up  behind  bridges 
and  culverts  to  cause  overflow.  Many  bridges  were  de- 
stroyed because  of  ice-water  backups.  About  1200  fam- 
ilies were  driven  from  their  homes  in  12  counties  of 
Idaho.  Hardest  hit  was  Bonneville  and  Bannock  Counties. 
Damage  was  heavy  to  roads,  highways,  bridges,  culverts, 
utilities,  irrigation  canal  systems,  and  personal  property. 

Ice-jam  flooding  occurred  on  numerous  small  creeks 
in  the  Willamette  Drainage  and  west  of  the  Coast  Range. 
Substantial  streamflow  rises  from  rainfall  runoff,  ac- 
centuated by  ice  jamming,  produced  considerable  flood- 
ing in  tributaries  of  the  Deschutes,  John  Day,  Unatilla, 
and  Washington  streams  centering  the  Bonneville  Pool 
during  the  period  from  the  3d  to  the  5th.  Heavy  rain  dur- 
ing the  night  of  the  2d  caused  the  Palouse  River  to  flood 
the  City  of  Colfax,  Wash.  Considerable  damage  resulted 
to  the  Corps  of  Engineers  channel  improvement  project 
in  the  Colfax  area.  Ice-jam  flooding  occurred  in  the  Crab 
and  Wilson  Creek  drainages  of  central  Washington. 

Grays  Harbor  and  Puget  Sound.  --Heavy,  warm  rains 
and  melting  snow  in  the  mountains  on  the  1st,  2d,  and  3d 
caused  strong  rises  on  the  3d  and  4th  and  in  all  western 
Washington  streams.  Light  flooding  resulted  on  the  Che- 
halis  River  at  Centralia  and  Grand  Mound,  Wash.  The 
Snohomish  River  just  barely  reached  flood  stage  at  Sno- 
homish on  the  4th.     No  damage  occurred. 

Precipitation  in  Washington,  after  the  first  week,  was 
mostly  light.  Snow  cover  in  the  mountains  is  the  least 
on  record.     February  was  abnormally  warm. 
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FLOOD  STAGE  DATA 


(All  dates  In  February  unless  otherwise  specified) 


FEBRUARY  1963 


...                  1 

Hiver  dnd  station 

Flood 
stage 

Above  Qood  stagse 
-datee 

Crert* 

From— 

To- 

Stage 

Date 

ATLANTIC  SLOPE  DRAINAGE 

Ft 

Ft 

Neuse:   Smlthfleld,  N.  C. 

13 

22 

22 

13.0 

22 

Klnston,  N.  C. 

14 

Jan.    23 

2 

16.9 

Jan.   29 

Cope  Fear:   Lock  No.  2, 

20 

(14 

15 

20.8 

14 

Ellzabethtown,  N.  C 

(22 

22 

20.9 

22 

Rocky:   Norwood,  N.  C. 

16 

20 

20 

E17.0 

20 

Savannah:   Clyo,  Ga. 

11 

25 

26 

11.2 

26 

Ogeechee:   Dover,  Ga. 

7 

Jan.    27 

4 

8.8 

Jan.   30 

Ocmulgee;   Lumber  City,  Ga. 

15 

Jan.    31 

2 

15.5 

1 

Oconee;   Mt .  Vernon,  Ga. 

16 

Jan.    26 

1 

18.4 

Jan. 28, 29 

Altamaha:   Charlotte,  Ga. 

15 

Jan.    29 

6 

18.8 

1 

EAST  GULF  OF  MEXICO  DRAINAGE 

Apalachicola:   Blountstown,  Fla. 

15 

13 

25 

18.7 

17 

Choctawatchee;   Caryville,  Fla. 

12 

15 

16 

12.3 

15 

Pearl:   Bogalusa,  La. 

15 

22 

23 

15.3 

22 

MISSISSIPPI  SYSTEM 

Ohio  Basin 

Little  Pigeon:   Seviervllle,  Tenn. 

9 

3 

3 

10.8 

3 

WEST  GULF  OF  MEXICO  DRAINAGE 

Calcasieu:   Hlneston,  La. 

12 

21 

24 

12.6 

22 

PACIFIC  SLOPE  DRAINAGE 

California  Coast  Drainage  Basins 

77 

1 

3 

79.4 

2 

Sacramento:   Moulton  Weir,  Calif. 

Colusa  Weir,  Calif. 

62 

1 

5 

66.2 

2 

10 

14 

63.4 

11 

Tisdale  Weir,  Calif. 

45 

1 

18 

48.9 

3 

River  and  station 

Rood 

Above  flood  stages 
-dates 

Crart* 

stage 

From— 

To- 

Stage 

Date 

PACIFIC  SLOPE  DRAINAGE  (Cont'd. 

n 

Ft 

California  Coast  Drainage  Basins 

Cont ' d 

) 

18 

38.5 

Sacramento  (Cont'd.); 

Fremont  Weir,  Calif. 

33 

1 

2 

Sacramento  Weir,  Calif. 

29 

1 

7 

32.3 

1 

Russian;   Guerneville,  Calif. 

29 

Jan.   31 

2 

40.5 

1 

Healdsburg,  Calif. 

19 

Jan.   31 

1 

20.0 

1 

Eel:   Fernbridge,  Calif. 

17 

Jan.   31 

2 

22.95 

1 

Columbia  Basin 

Henrys  Fork:   Rexburg,  Idaho 

8 

3 

7 

10.0 

6 

Portneuf;   Pocatello,  Idaho 

6 

1 

6 

10.0 

4 

Salmon:   Salmon.  Idaho 

7 

I 

4 

8.65 

1 

Clearwater;   Spalding,  Idaho 

18 

3 

4 

27.8 

4 

Santiam;   Jefferson,  Greg. 

IS 

3 

4 

15.3 

3 

South  Yamhill:   Whlteson,  Oreg. 

38 

3 

5 

40.9 

4 

Pudding:   Aurora,  Greg. 

20 

4 

6 

20.7 

5 

Tualatin:   Dilley,  Oreg. 

12 

2 

6 

14.0 

3 

Parmington,  Oreg. 

29 

5 

9 

31.5 

6 

Yakima:   Parker,  Oreg. 

10 

5 

5 

10.3 

5 

Johnson  Creek:   Sycamore,  Oreg. 

8 

3 

3 

8.8 

3 

Grays  Harbor 

Chehalls:   Centralia,  Wash. 

63 

3 

4 

64.8 

4 

Grand  Mound,  Wash. 

14 

3 

4 

14.7 

4 

Puget  Sound 

Snohomish:   Snohomish,  Wash. 

25 

4 

4 

25.0 

4 

Provisional 
Estimated 
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Avwragtt  monthly  values 
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ALBANY.  N.  y. 

ALBUOUEROUE.  N.  HEX. 

AMARILLO. 

TEXAS 

ANCHORAGE • 

ALASKA 

ANNETTE.  ALASKA 

1006 

4B 

839  MB 

892  MB 

1000  MB 

1005  MB 

1 

S5o 

1 

1 
1 

• 

1 

i> 

Wind 

2  o 

1 

1 
1 

> 

Wind 

■^  1 
Z  0 

A 
1 

• 

1 
1 

JO 

1 

Wind 

o  0 

§  J 

2  0 

1 

1 

A 
t 

Wind 

•So 

IS 

1 

1 

b 

A 
I 

Wind 

ij 

j 

^ 

1 

j 

1 

1 

1 

^ 

1 

SURFACE 

28 

86 

-11.8 

68 

257 

4.1 

28 

1,619 

-   .1 

71 

47 

2.1 

28 

1.095 

-   .3 

72 

287 

3.7 

28 

29 

-  5.6 

76 

350 

4.3 

28 

37 

6.4 

83 

131 

7.2 

1000 

28 

130 

253 

5.6 

28 

190 

28 

170 

28 

29 

22 

3.3 

28 

76 

136 

12.2 

950 

28 

526 

-11.0 

61 

280 

11.9 

28 

610 

28 

589 

28 

436 

-  3.1 

62 

20 

11.3 

28 

494 

6.0 

150 

19.8 

900 

28 

940 

-12.4 

63 

291 

19.4 

28 

1.062 

28 

1.033 

28 

862 

-  3.4 

57 

48 

9.3 

28 

937 

2.4 

163 

22.5 

850 

26 

1.376 

-13.3 

64 

293 

21.4 

28 

1.516 

28 

1.490 

4.1 

50 

310 

7.0 

28 

1.317 

-  5.2 

58 

91 

10.5 

28 

1.397 

173 

21.4 

800 

28 

1.837 

-14.1 

59 

288 

26.1 

28 

2.005 

2.0 

48 

335 

7.6 

28 

1.981 

2.5 

45 

321 

9.7 

28 

1.787 

-  8.1 

60 

118 

13.8 

28 

1.381 

-  2.4 

130 

20.8 

750 

28 

2.327 

-14.6 

56 

282 

29.0 

28 

2.524 

-   .8 

49 

322 

14.0 

28 

2.499 

-   .1 

42 

315 

12.8 

28 

2.286 

-10.9 

57 

133 

15.5 

28 

2.393 

-  5.2 

138 

21.0 

700 

28 

2.848 

-16.0 

53 

275 

33.0 

28 

3.072 

-  3.6 

47 

314 

17.1 

28 

3.050 

-  3.1 

41 

306 

13.2 

28 

2.814 

-13.7 

51 

141 

15.0 

28 

2.931 

-  8.1 

196 

22.0 

650 

28 

3.402 

-18.3 

50 

274 

36.1 

28 

3.654 

-  7.0 

45 

310 

17.7 

28 

3.629 

-  6.8 

42 

300 

13.8 

28 

3.371 

-17.2 

44 

150 

14.4 

28 

3.499 

-11.6 

204 

22.3 

600 

28 

4.000 

-21.2 

49 

267 

39.1 

28 

4.275 

-10.5 

41 

310 

21.2 

28 

4.264 

-10.4 

41 

291 

16.9 

27 

3.977 

-21.1 

159 

14.4 

28 

4,113 

-15.5 

206 

24.9 

550 

28 

4,637 

-24.6 

45 

265 

44.5 

28 

4.937 

-15.0 

40 

305 

25.3 

28 

4.913 

-14.5 

40 

294 

21.6 

27 

4.609 

-25.6 

168 

14.6 

28 

4,760 

-20.0 

212 

23.5 

500 

28 

5.327 

-28.8 

43 

263 

48.8 

28 

5.653 

-20.0 

36 

298 

29.5 

28 

5.634 

-19.3 

39 

294 

28.4 

27 

5,298 

-30.4 

174 

16.6 

28 

5.465 

-24.8 

215 

25.6 

♦  50 

28 

6.070 

-33.5 

43 

264 

48.4 

28 

6.420 

-25.4 

299 

31.5 

28 

6,398 

-26.5 

290 

32.4 

27 

6,031 

-35.8 

177 

21.3 

28 

6.220 

-30.3 

218 

29.7 

«00 

26 

6.693 

-38.8 

262 

49.9 

28 

7.272 

-31.4 

303 

30.7 

28 

7.251 

-32.4 

290 

34.6 

27 

6,848 

-41.5 

131 

22.6 

28 

7.052 

-36.6 

48 

222 

32.6 

350 

28 

7.799 

-44.8 

264 

54.4 

28 

8,204 

-38.5 

307 

29.7 

28 

8.178 

-39.8 

289 

38.1 

27 

7,742 

-47.4 

186 

22.5 

28 

7.964 

-43.4 

225 

38.5 

300 

28 

8.817 

-50.7 

262 

60.0 

28 

9,245 

-46.7 

303 

34.0 

28 

9,212 

-48.0 

287 

41.6 

27 

8,749 

-52.7 

187 

22.7 

28 

8.983 

-51.4 

228 

35.9 

250 

28 

9.993 

-54.6 

267 

60.0 

28 

10.432 

-54.7 

298 

39.8 

28 

10.392 

-55.9 

288 

43.9 

27 

9,922 

-62.9 

198 

19.6 

26 

10.148 

-63.4 

235 

38.3 

200 

28 

11.419 

-54.8 

266 

62.6 

28 

11.842 

-68.8 

296 

44.9 

27 

11.806 

-59.2 

293 

49.9 

27 

11.372 

-50.1 

202 

16.5 

24 

11.541 

-68.7 

241 

22.5 

175 

28 

12.274 

-54.2 

265 

59.8 

27 

12.690 

-58.8 

296 

48.4 

27 

12.643 

-59.0 

293 

52.7 

27 

12.246 

-49.4 

201 

14.0 

23 

12.379 

-56.7 

245 

20.8 

150 

28 

13.263 

-54.1 

265 

57.1 

27 

13.655 

-60.0 

292 

48.0 

27 

13,610 

-59.6 

291 

49.9 

27 

13.258 

-48.6 

206 

12.6 

23 

13.359 

-66.5 

255 

19.4 

125 

28 

14.432 

-55.0 

26  3 

49.2 

26 

14.793 

-63.6 

291 

45.1 

27 

14,741 

-62.7 

291 

49.0 

25 

14.461 

-49.7 

206 

9.9 

23 

14.520 

-55.6 

264 

15.5 

100 

28 

15,851 

-57.4 

260 

47.8 

24 

16.163 

-67.3 

298 

43.3 

27 

16,107 

-66.0 

291 

45.1 

25 

15.918 

-50.8 

205 

10.3 

22 

15.935 

-57.3 

275 

11.1 

80 

28 

17.256 

-58.2 

261 

45.5 

21 

17.485 

-67.4 

299 

34.6 

26 

17,456 

-67.1 

291 

42.4 

25 

17.368 

-52.1 

202 

7.0 

22 

17.342 

-58.3 

292 

6.2 

70 

28 

18,107 

-57.2 

262 

40.8 

20 

18,289 

-67.6 

303 

29.1 

26 

18.268 

-66.3 

291 

39.4 

25 

18.234 

-52.9 

195 

5.8 

20 

18.190 

-58.5 

320 

5.6 

60 

28 

19,078 

-55.8 

260 

35.8 

20 

19,218 

-66.6 

301 

23.7 

25 

19.196 

-65.3 

291 

36.0 

26 

19.223 

-53.5 

184 

4.5 

19 

19.156 

-58.6 

16 

5.4 

50 

27 

20.246 

-54.7 

250 

30.5 

18 

20,326 

-65.7 

297 

18.6 

21 

20.317 

-63.5 

290 

33.8 

25 

20.395 

-53,9 

128 

3.1 

18 

20.301 

-68.6 

46 

10.1 

40 

27 

21.677 

-53.1 

246 

23.9 

18 

21.692 

-62.7 

238 

19.8 

19 

21.683 

-61.0 

284 

34.0 

25 

21.827 

-54.1 

120 

6.4 

17 

21.716 

-57.1 

66 

12.0 

30 

27 

23.534 

-52.9 

235 

19.6 

16 

23.493 

-58.1 

278 

22.3 

19 

23,489 

-56.7 

277 

30.3 

26 

23.672 

-54.5 

97 

7.6 

14 

23,534 

-56.2 

59 

15.9 

25 

26 

24.706 

-53.4 

240 

18.3 

16 

24.650 

-65.2 

270 

23.3 

IS 

24.651 

-64.3 

276 

32.8 

23 

24.848 

-64.4 

90 

11.7 

13 

24,684 

-56.0 

62 

16.0 

20 

26 

26.138 

-54,3 

236 

13.6 

16 

26.086 

-52.0 

266 

22.2 

17 

26.090 

-62.0 

278 

32.4 

22 

26.276 

-54.7 

93 

13.0 

13 

26.101 

-66.4 

15 

21 

27.985 

-64.2 

246 

11.9 

15 

27.952 

-50.7 

276 

24.1 

14 

27.964 

-61.2 

267 

25.1 

12 

28.111 

-53.8 

11 

27.929 

-57.5 

10 

10 

30.545 

-62.5 

8 

30.611 

-49.2 

9 

30.473 

-68.9 

ATHENS. 

&A. 

BARROW,  AL 

ASKA 

BARTER  IS.. 

ALASKA 

BETHEL.  ALASKA 

BISMARCK.  N.  DAK. 

989  » 

<B 

1021  !■ 

B 

1019  t 

B 

1002  MB 

957  MB 

SURFACE 

28 

246 

-   .2 

72 

356 

2.5 

28 

8 

-27.0 

61 

74 

3.3 

28 

15 

-24.9 

68 

.0 

28 

39 

-12.1 

81 

13 

10.1 

28 

505 

-11.3 

71 

358 

2.7 

1000 

28 

158 

28 

160 

-22.4 

63 

81 

6.2 

28 

151 

-22.8 

69 

101 

1.4 

28 

55 

18 

13.4 

23 

169 

950 

28 

571 

1.5 

52 

323 

6.0 

28 

544 

-19.5 

62 

81 

8.0 

28 

535 

-18.5 

68 

107 

1.2 

28 

449 

-  7.5 

66 

48 

15.9 

28 

667 

-11.9 

67 

336 

3.9 

900 

28 

1.008 

1.9 

53 

311 

9.3 

28 

941 

-17.4 

57 

86 

8.0 

28 

935 

-16.6 

68 

.0 

28 

872 

-  7.6 

59 

63 

12.2 

28 

980 

-  9.1 

62 

313 

11.7 

850 

28 

1.470 

1.3 

54 

287 

13.8 

28 

1,370 

-17.1 

65 

77 

6.2 

28 

1.365 

-15,9 

66 

288 

.8 

28 

1,316 

-  3.9 

58 

49 

11.9 

28 

1.426 

-  7.9 

59 

320 

17.1 

800 

28 

1.957 

-   .4 

52 

273 

20.2 

28 

1,824 

-18.0 

51 

84 

4.3 

28 

1.822 

-16.4 

62 

338 

.8 

28 

1,785 

-10.0 

50 

42 

9.3 

28 

1.396 

-  8.3 

53 

322 

22.5 

750 

28 

2.471 

-  1.6 

46 

269 

24.3 

28 

2,306 

-19.8 

46 

55 

2.3 

28 

2.306 

-17.7 

58 

255 

2.1 

28 

2.279 

-12.5 

45 

39 

10.7 

28 

2.393 

-  9,4 

52 

318 

29.7 

700 

28 

3.020 

-  4.2 

42 

269 

29.5 

28 

2,815 

-22.1 

44 

331 

1.7 

28 

2.820 

-20.2 

56 

256 

4.1 

28 

2.305 

-15.3 

44 

41 

8.5 

28 

2.923 

-11.3 

52 

317 

35.4 

650 

28 

3.598 

-  7.5 

41 

273 

36.0 

28 

3,367 

-24.6 

40 

291 

2.5 

28 

3.363 

-23.0 

54 

258 

6.0 

28 

3.356 

-18.8 

40 

42 

7.4 

28 

3,483 

-14.7 

51 

319 

40.8 

600 

28 

4.220 

-10.9 

40 

266 

43.5 

28 

3,937 

-28.0 

283 

5.2 

28 

3.948 

-26.5 

51 

254 

8.0 

28 

3.964 

-22.5 

41 

38 

6.6 

28 

4.096 

-17.8 

51 

319 

45.7 

550 

28 

4.882 

-14.6 

262 

42.7 

28 

4,664 

-31.8 

284 

7.2 

28 

4.568 

-30.6 

49 

257 

9.3 

28 

4.586 

-26.6 

39 

24 

6.4 

28 

4.7  36 

-21.7 

48 

316 

54.3 

500 

28 

5.600 

-19.5 

265 

45.9 

28 

5.225 

-36.2 

278 

9.5 

28 

5,243 

-35.2 

274 

11.7 

28 

5.270 

-31.4 

38 

4 

4.5 

28 

5.438 

-26.6 

45 

318 

53.4 

»50 

28 

6.374 

-25.1 

262 

51.9 

28 

5.947 

-41.0 

276 

11.7 

28 

5,966 

-40.1 

257 

16.1 

28 

6.003 

-36.4 

344 

6.2 

28 

6.180 

-31.9 

316 

64.0 

ftOO 

28 

7.220 

-31.4 

264 

56.5 

28 

6.744 

-46.1 

283 

13.4 

28 

6.764 

-45.4 

256 

19.0 

28 

6.816 

-42.1 

320 

5.4 

28 

7.016 

-38.1 

316 

64.2 

350 

28 

8.152 

-38.2 

256 

66.1 

28 

7.621 

-51.0 

277 

15.5 

28 

7.645 

-50.2 

268 

22.5 

26 

7.708 

-47.9 

314 

6.6 

28 

7.921 

-44.8 

321 

64.0 

300 

28 

9.196 

-45.9 

255 

76.2 

23 

8.615 

-54.5 

266 

17.9 

28 

8.642 

-63.9 

259 

24.7 

28 

8.713 

-52.4 

292 

4,3 

28 

8.935 

-52.0 

323 

62.7 

250 

28 

10.389 

-53.6 

258 

82.4 

28 

9.784 

-53.3 

264 

18.3 

28 

9.812 

-53.4 

266 

22.0 

28 

9.888 

-53.1 

224 

5.6 

28 

10.100 

-57.5 

327 

54.0 

200 

28 

11.809 

-57.7 

260 

87.0 

28 

11.233 

-49.8 

268 

17.7 

28 

11.258 

-50.3 

273 

20.2 

28 

11.337 

-49.6 

218 

4.7 

28 

11.505 

-67.5 

319 

46.8 

175 

28 

12.651 

-57.5 

261 

77.7 

28 

12.107 

-49.3 

267 

18.8 

28 

12.130 

-49.7 

273 

18.7 

28 

12.214 

-48.6 

201 

7.0 

28 

12.349 

-56.9 

318 

42.9 

150 

28 

13.622 

-59.4 

261 

75.2 

28 

13.118 

-49.0 

268 

19.4 

28 

13.139 

-49.7 

286 

18.5 

28 

13.227 

-48.4 

190 

6.0 

27 

13.325 

-56.7 

321 

38.3 

125 

28 

14.756 

-62.2 

261 

66.3 

28 

14.315 

-48.9 

271 

20.2 

28 

14,332 

-49.7 

289 

18.8 

28 

14.426 

-48.9 

187 

6.8 

27 

14.478 

-57.7 

322 

35.9 

100 

28 

16.127 

-64.6 

263 

54.8 

28 

16.780 

-49.0 

277 

19.6 

28 

16,789 

-50.5 

298 

19.2 

28 

15.887 

-50.3 

168 

8.0 

27 

15.881 

-69.2 

318 

32.6 

SO 

27 

17.487 

-64.7 

263 

44.5 

26 

17.242 

-49.7 

291 

20.4 

28 

17.244 

-50.6 

306 

17.9 

28 

17.340 

-61.1 

164 

6.8 

27 

17.275 

-60.2 

328 

23.2 

70 

27 

18.310 

-64.6 

262 

40.0 

28 

18.115 

-50.1 

286 

16.7 

28 

18,111 

-50.5 

312 

19.0 

28 

18.210 

-61.7 

154 

6.4 

27 

18.105 

-60.6 

336 

22.0 

60 

27 

19.248 

-62.8 

261 

30.1 

19.122 

-50.2 

282 

14.6 

28 

19.119 

-50.4 

319 

18.5 

28 

19.206 

-52.1 

139 

6.3 

27 

19.066 

-60.9 

340 

18.7 

50 

27 

20.377 

-60.4 

259 

25.8 

20,312 

-50.4 

288 

13.4 

27 

20.318 

-50.8 

319 

16.5 

28 

20.385 

-62.4 

121 

8.0 

26 

20.208 

-59.8 

349 

16.1 

40 

27 

21.780 

-56.7 

259 

20.6 

21.766 

-50.9 

292 

11.7 

27 

21.769 

-61.3 

325 

12.8 

28 

21.827 

-52.7 

109 

3.5 

25 

21.610 

-58.5 

4 

12.0 

30 

25 

23.605 

-56.0 

261 

U.9 

23.635 

-51.5 

303 

11.3 

26 

23.634 

-52.0 

333 

11.9 

28 

23.681 

-53.4 

94 

12.0 

25 

23.434 

-55.2 

31 

8.4 

26 

24 

24.766 

-55.1 

256 

9.9 

24.818 

-51.9 

320 

9.5 

25 

24.820 

-63.3 

342 

8.2 

26 

24.848 

-53.7 

91 

14.4 

25 

24.599 

-54.4 

29 

4.9 

20 

23 

26.197 

-53,7 

266 

12.0 

26.249 

-52.9 

319 

7.8 

20 

26.263 

-53.4 

362 

9.5 

24 

26.284 

-54.0 

84 

14.3 

25 

26.031 

-53.7 

310 

1.4 

15 

9 

28.049 

-50.9 

28.123 

-53.4 

319 

9.7 

16 

28.130 

-53.8 

354 

8.9 

17 

28.149 

-54.3 

99 

18.1 

20 

27.859 

-52.9 

254 

3.9 

10 

30.748 

-54.0 

322 

5.8 

7 

32.932 

-57.1 

5 

35.027 

-56.2 

BOISE.  IC 

AHO 

BROWNSVILLE. 

TEX> 

kS 

BUFFALO.  K 

.  Y. 

BURRWOOD 

LA. 

CANTON  IS..  PAC 

IFIC 

AREA 

920  ► 

B 

1018  H 

B 

990  * 

B 

1018  Y 

B 

1011  M 

B 

SURFACE 

28 

868 

3.2 

77 

140 

4.7 

28 

7 

11.2 

87 

274 

1.4 

28 

218 

-  8.6 

68 

233 

7.6 

28 

3 

9.4 

83 

15 

7.0 

28 

4 

26.3 

76 

48 

10.7 

1000 

28 

186 

28 

152 

13.2 

78 

28 

.6 

28 

140 

28 

154 

10.0 

71 

15 

6.0 

28 

101 

25.5 

78 

61 

11.3 

950 

28 

606 

28 

584 

12.9 

68 

151 

3.5 

28 

536 

-  9.5 

70 

247 

15.0 

28 

580 

8.6 

63 

327 

6.6 

28 

547 

21.8 

32 

88 

14.8 

900 

28 

1,047 

5,2 

62 

141 

3.1 

28 

1.038 

11.9 

55 

228 

3.9 

28 

954 

-11.3 

72 

267 

20.4 

28 

1.026 

7.6 

52 

300 

8.5 

28 

1.021 

18.5 

80 

93 

17.9 

850 

28 

1.514 

4.4 

54 

258 

3.3 

28 

1.515 

10.7 

48 

281 

4.9 

28 

1.391 

-12.5 

73 

266 

23.7 

28 

1.495 

6.3 

48 

291 

10.9 

28 

1.510 

16.7 

56 

93 

19.2 

800 

28 

2.005 

1.6 

52 

265 

9.1 

28 

2.019 

8.6 

42 

277 

8.4 

28 

1.853 

-13.4 

70 

273 

25.5 

28 

1.992 

6.1 

43 

286 

15.2 

28 

2.026 

16.3 

42 

90 

19.0 

750 

28 

2.522 

-  1.6 

51 

280 

12.0 

28 

2,548 

5.6 

40 

260 

11.9 

28 

2.344 

-15.0 

66 

271 

30.3 

28 

2,516 

3.2 

42 

275 

20.4 

28 

2.566 

12.7 

26 

87 

17.1 

700 

28 

3.068 

-  4.6 

51 

289 

13.8 

28 

3.111 

2.8 

38 

274 

15.7 

28 

2.863 

-17.1 

62 

274 

33.3 

28 

3.073 

-   .1 

42 

270 

23.3 

28 

3.146 

9.7 

83 

15.9 

650 

28 

3.644 

-  8.1 

48 

289 

15.3 

28 

3.704 

-  1.1 

36 

277 

19.8 

28 

3.417 

-19.3 

61 

273 

36.7 

28 

3.660 

-  3.4 

40 

270 

27.6 

28 

3.764 

6.3 

83 

16.7 

600 

28   4.266 

-12.1 

44 

287 

17.1 

28 

4.341 

-  4.7 

270 

25.6 

28 

4.009 

-21.8 

56 

273 

41.6 

28 

4.292 

-  7.1 

35 

266 

34.8 

28 

4.409 

2.5 

86 

16.7 

550 

28   4.920 

-16.7 

45 

294 

19,6 

28 

5.014 

-  9.3 

269 

29.0 

28 

4.645 

-25.1 

52 

271 

45.3 

28 

4.960 

-11.4 

262 

37.7 

28 

5.105 

-  1.5 

86 

16.7 

SOO 

28   5.635 

-21.9 

44 

301 

21.4 

28 

5.752 

-14.4 

271 

32.6 

28 

5.333 

-29.0 

48 

270 

61.9 

26 

5.689 

-16.5 

262 

43.3 

28 

5.861 

-  5.8 

82 

16.6 

450 

28   6.396 

-27.4 

41 

297 

23.3 

28 

6.534 

-19.9 

270 

39.1 

28 

6.079 

-33.9 

265 

56.0 

28 

6.466 

-22.1 

261 

49.0 

28 

6.676 

-10.7 

85 

17.3 

400 

28   7.240 

-33.7 

302 

26.0 

28 

7.406 

-26.2 

271 

47.4 

28 

6.897 

-39.3 

266 

61.8 

28 

7,328 

-28.4 

259 

56.3 

28 

7.577 

-16.9 

82 

16.1 

350 

28 

8.163 

-40.9 

297 

29.3 

28 

8.369 

-32.8 

269 

67.3 

28 

7,800 

-45.1 

268 

61.8 

28 

a, 273 

-34.8 

260 

64.1 

28 

8.566 

-23.5 

76 

12.4 

300 

28 

9.193 

-49.0 

300 

35.6 

28 

9.428 

-40.5 

268 

68.8 

28 

8,817 

-61.0 

265 

69.4 

28 

9.332 

-41.8 

259 

75.2 

28 

9.675 

-31.9 

36 

9.3 

250 

28 

10.368 

-57.2 

302 

41.8 

28 

10.648 

-48.6 

270 

71,3 

28 

9,993 

-54.3 

266 

69.4 

28 

10.546 

-49.9 

260 

79.7 

28 

10.937 

-42.3 

74 

7.8 

200 

28 

11.759 

-62.3 

309 

36.1 

27 

12.086 

-56.5 

272 

71.5 

28 

11,422 

-54.8 

261 

66.3 

28 

11.984 

-55.3 

262 

83.9 

28 

12.407 

-54.4 

101 

3.6 

175 

28 

12.585 

-61.2 

303 

37.9 

27 

12.927 

-59.7 

271 

68.4 

28 

12,278 

-54.1 

263 

60.8 

28 

12.830 

-57.9 

265 

79.3 

28 

13.249 

-61.3 

117 

2.1 

150 

27 

13.542 

-59.5 

302 

35.6 

27 

13.882 

-63.9 

271 

71.9 

28 

13,268 

-64,2 

26  3 

58.7 

28 

13.794 

-61.6 

261 

76.9 

28 

14.189 

-68.6 

213 

2.7 

125 

27 

14,679 

-61.1 

304 

32.1 

26 

14.986 

-68.8 

272 

60.4 

28 

14.436 

-55.1 

263 

55.0 

28 

14.911 

-65.8 

26  3 

64.7 

28 

15.261 

-76.4 

157 

1.6 

100 

25 

16,055 

-63.3 

318 

27.4 

25 

16.306 

-73.8 

274 

47.6 

28 

15.855 

-67.0 

263 

47.8 

26 

16.252 

-69.5 

265 

52.7 

27 

16.523 

-82.9 

71 

4.5 

SO 

24 

17,415 

-64.9 

323 

21.8 

24 

17.610 

-73.0 

277 

27.2 

28 

17.266 

-57.6 

264 

36.5 

24 

17.678 

-69.1 

266 

41.8 

26 

17.776 

-79.5 

352 

1.4 

70 

22 

18,217 

-64.5 

335 

19.0 

23 

18,406 

-70.7 

275 

19.4 

28 

18.106 

-58.5 

262 

35.6 

23 

18.387 

-68.2 

263 

34.2 

26 

18.538 

-76.8 

289 

2.6 

60 

20 

19,161 

-63.8 

344 

15.2 

22 

19,316 

-68.1 

272 

16.1 

28 

19,079 

-57.3 

262 

35.4 

22 

19.307 

-65.6 

261 

27.6 

26 

19.427 

-74.7 

262 

.6 

50 

20 

20,281 

-63.1 

7 

13.8 

21 

20,421 

-63.4 

265 

11.3 

25 

20,240 

-54.5 

261 

28.2 

21 

20.429 

-61.4 

259 

19.2 

25 

20.497 

-70.4 

90 

16.1 

40 

16 

21,674 

-60.5 

21 

14.4 

21 

21,807 

-59.1 

257 

10.9 

25 

21,676 

-52.8 

257 

20.8 

20 

21.825 

-68.3 

255 

13.8 

25 

21.838 

-65.3 

89 

46.2 

30 

14 

23.479 

-58.1 

47 

12.6 

21 

23,625 

-66.2 

270 

7.2 

25 

23,542 

-51.7 

244 

12.6 

20 

23.645 

-56.5 

296 

3.5 

25 

23.619 

-58.8 

91 

62.8 

25 

13 

24.627 

-57.0 

32 

8.9 

21 

24,789 

-54.4 

304 

.8 

25 

24,723 

-52.4 

250 

13.2 

19 

24.798 

-54.6 

50 

7.6 

24 

24.770 

-56.5 

91 

66.3 

20 

10 

26,034 

-56.0 

20 

26,226 

-52.9 

79 

4.1 

24 

26.168 

-62.6 

244 

8.2 

19 

26.231 

-52.9 

66 

6.8 

22 

26.196 

-52.0 

90 

69.9 

15 

19 

28,089 

-50.1 

165 

1.9 

24 

28.024 

-63.2 

253 

11.5 

18 

28.100 

-49.3 

88 

8.2 

21 

28.098 

-44.0 

94 

46.4 

10 

15 

30,784 

-42.6 

229 

4.7 

18 

30.677 

-50.9 

17 

30.804 

-42.5 

252 

9.9 

20 

30.826 

-42.1 

81 

11.5 

7 

14 

33,257 

-32.0 

229 

5.8 

12 

33.233 

-34.4 

268 

24.3 

19 

33.262 

-39.6 

74 

19.4 

5 

6 

35.665 

-24.8 

6 

35.612 

-27.3 

16 

35.561 

-35.7 

See   reference   note  at  ead  of   table 


RAWINSONDE  DATA 


Average  monthly 

raJuea 

FEBRUARY 

1963 

CAPE  HATTERASi  N. 

C. 

CARIBOU. 

ME. 

CHARLESTON 

S.  C. 

COLO  BAT.  ALASKA 

COLUMBIA, 

HO. 

1016  MB 

967  «e 

1018  MB 

997  MB 

990  Mo 

• 

ja 

1 

Wind 

2 

t 

Wind 

S 

^ 

Wind 

2 

if 

Wind 

•2 

1 

Wind 

'! 

■o  1 
Zo 

1 

1 

• 

& 

1 

2c 

f 

1 

a 
.5 

t 

I 

1 

I 

2 

1 

1 

1 
1 

J3 

1 
1 

1 

I 

1^ 
11 

1 

S 

1 
1 

& 

1 

to 

I'- 
ll 

1 

1 

1 

e 

1 

1 

SURFACE 

28 

4 

4.3 

82 

359 

7.4 

26 

191 

-17.2 

80 

270 

5.1 

23 

13 

2,6 

'71 

346 

3.7 

23 

30 

-  1.6 

67 

3 

7.6 

28 

238 

-  4,3 

72 

259 

1.6 

1000 

28 

132 

4.9 

60 

2 

9.9 

28 

63 

23 

155 

3,5 

67 

349 

5.2 

26 

5 

26 

154 

950 

28 

545 

3.9 

72 

337 

7.4 

28 

473 

-15.0 

68 

276 

13.0 

23 

576 

4,4 

62 

320 

3.8 

23 

410 

-  3.9 

79 

9 

16.7 

26 

560 

-  3.6 

59 

268 

8.7 

900 

28 

989 

2.3 

70 

258 

7.2 

28 

880 

-16.2 

67 

268 

15.9 

23 

1.013 

4.3 

58 

270 

7.6 

28 

338 

-  5.6 

72 

14 

14.0 

28 

986 

-  3.8 

57 

286 

14.6 

850 

28 

1>450 

.7 

67 

249 

13.0 

28 

1.311 

-16.1 

64 

264 

20.2 

23 

1.478 

3.4 

50 

260 

15.2 

28 

1.235 

-  7.3 

64 

30 

13.6 

28 

1,437 

-  3.9 

62 

294 

19.6 

800 

28 

1*935 

-   .8 

56 

251 

20.0 

28 

1.767 

-16.4 

61 

284 

23.1 

23 

1.969 

1.6 

44 

260 

21.8 

28 

1.756 

-  6.7 

58 

32 

14.4 

26 

1.915 

-  5.2 

46 

296 

22.2 

750 

28 

2t447 

-  2.5 

50 

253 

25.8 

28 

2.253 

-17.6 

61 

277 

25.1 

23 

2.485 

-   .4 

40 

265 

29.0 

28 

2.252 

-10.7 

48 

26 

13.0 

26 

2.413 

-  7.2 

45 

298 

26.6 

700 

26 

2.995 

-  5.0 

51 

254 

31.1 

28 

2.766 

-19.6 

60 

272 

27.6 

23 

3.037 

-  2.6 

264 

34.4 

28 

2.783 

-13.3 

44 

27 

12.6 

28 

2.956 

-  9.7 

46 

302 

30.9 

650 

28 

3*569 

-  7.7 

47 

253 

36.1 

26 

3.313 

-21.8 

56 

269 

32.1 

23 

3.618 

-  5.7 

260 

38.1 

28 

3*340 

-16.5 

17 

14.0 

26 

3.522 

-12.3 

45 

300 

34.8 

600 

28 

4*194 

-11.3 

45 

258 

42.4 

26 

3.901 

-24.6 

51 

268 

36.1 

23 

4.246 

-  9.5 

260 

43.5 

28 

3*943 

-20.2 

29 

10.3 

26 

4.134 

-15.5 

39 

296 

40.4 

550 

28 

4*852 

-15.2 

260 

47.4 

26 

4.525 

-28.1 

49 

266 

43.3 

23 

4.911 

-13.9 

261 

48.2 

26 

4*579 

-24.2 

21 

5.6 

26 

4.779 

-19.5 

40 

295 

43.1 

500 

28 

5*571 

-19.7 

260 

52.7 

28 

5.209 

-32.0 

47 

266 

46.4 

23 

5,631 

-18.6 

261 

56.2 

26 

5*272 

-29.1 

36 

3.1 

28 

6.468 

-23.7 

40 

293 

46.4 

450 

23 

6*338 

-24.9 

257 

58.9 

26 

5.946 

-36.5 

262 

50.1 

23 

6,402 

-23.7 

263 

63.3 

28 

6.007 

-34.9 

27 

3.7 

28 

6.241 

-29.1 

294 

47.2 

400 

28 

7*192 

-30.8 

258 

67.6 

28 

6.756 

-41.3 

260 

56.7 

23 

7,261 

-29.7 

257 

75.6 

26 

6.328 

-41.3 

21 

4.5 

26 

7.061 

-35.3 

289 

49.7 

350 

27 

8.121 

-37.7 

258 

72.5 

28 

7.656 

-46.4 

260 

62.2 

23 

8,200 

-36.8 

255 

74.6 

28 

7.722 

-48.0 

317 

3.3 

28 

7.998 

-42.3 

287 

52.1 

300 

27 

9*168 

-44,9 

259 

39.4 

28 

8.667 

-50.5 

259 

63.9 

23 

9,250 

-44.3 

253 

79.9 

23 

8.726 

-53.2 

244 

6.6 

28 

9.023 

-49.7 

289 

53.6 

250 

27 

10.369 

-51.8 

259 

67.8 

26 

9.851 

-51.4 

258 

61.8 

23 

10,452 

-51.6 

251 

75.6 

28 

9.395 

-54.2 

242 

6.9 

28 

10.196 

-56.5 

288 

55.0 

200 

27 

11.799 

-55.8 

263 

94.6 

26 

11.301 

-51.0 

254 

56.7 

23 

11.676 

-57.8 

259 

73.6 

27 

11.330 

-51.2 

173 

9.3 

28 

11.601 

-53.6 

285 

57.1 

175 

27 

12.646 

-57.2 

263 

84.7 

26 

12.170 

-50.7 

254 

50.5 

23 

12,717 

-59.4 

260 

66.6 

26 

12.195 

-50.1 

175 

10.3 

28 

12.443 

-57.2 

284 

52.5 

150 

27 

13.619 

-56.5 

265 

72.3 

28 

13.173 

-51.5 

251 

51.7 

22 

13.673 

-61.0 

26 

13.203 

-49.9 

158 

11.1 

26 

13.416 

-57.6 

283 

50.3 

125 

27 

14.758 

-60.9 

262 

67.2 

26 

14.355 

-52.0 

252 

46.0 

22 

14.800 

-63.4 

26 

14.394 

-50.1 

156 

9.6 

28 

14.665 

-58.6 

283 

48.6 

100 

27 

16.136 

-63.3 

264 

51.3 

28 

15.793 

-53.6 

252 

36.5 

22 

16.160 

-66.5 

25 

15.354 

-51.2 

146 

9.9 

26 

15.959 

-60.9 

279 

40.8 

60 

27 

17.506 

-63.1 

259 

40.0 

28 

17.231 

-53.3 

246 

35.0 

21 

17.512 

-65.9 

25 

17.301 

-52.2 

144 

8.9 

26 

17.340 

-62.4 

280 

37.5 

70 

27 

16.337 

-62.0 

259 

35.2 

27 

18.096 

-53.0 

243 

32.1 

21 

18.330 

-64.5 

25 

16.159 

-52.8 

136 

8.9 

26 

18.168 

-62.5 

260 

33.2 

60 

27 

19.264 

-60.6 

262 

27.2 

27 

19.094 

-51.4 

241 

26.4 

20 

19.270 

-62.3 

25 

19.155 

-53.7 

129 

8.2 

24 

19,120 

-62.6 

272 

27.4 

50 

27 

20.427 

-57.6 

259 

22.2 

27 

20.282 

-50.1 

237 

21.2 

19 

20.405 

-59.3 

25 

20*324 

-54.5 

109 

9.1 

23 

20,249 

-61.4 

266 

26.8 

40 

27 

21.643 

-55.5 

248 

13.0 

26 

21.7  36 

-50.5 

220 

15.2 

18 

21.815 

-57.3 

23 

21*747 

-55.0 

113 

11.1 

23 

21.644 

-67.8 

263 

24.9 

30 

27 

23.680 

-55.0 

135 

4.1 

24 

23.618 

-50.7 

216 

10.5 

18 

23.642 

-55.5 

23 

23.564 

-55.0 

98 

12.6 

22 

23.470 

-54.2 

247 

26.1 

25 

26 

24.847 

-53.9 

128 

4.9 

24 

24.303 

-51.8 

211 

6.6 

16 

24.302 

-54.9 

23 

24.748 

-54.9 

95 

13.2 

22 

24.642 

-53.0 

242 

25.5 

20 

24 

26.233 

-51.9 

86 

5.1 

23 

26.240 

-53.0 

247 

2.3 

14 

26,245 

-52.5 

136 

8.5 

23 

26.174 

-54.3 

33 

16.5 

20 

26.077 

-53.2 

242 

21.4 

15 

21 

26.164 

-49.9 

73 

2.5 

20 

28,102 

-52.5 

221 

3.5 

10 

26,119 

-47.4 

21 

28.022 

-54.6 

77 

16.3 

15 

27.942 

-62.4 

10 

19 

30.841 

-43.7 

271 

9.7 

16 

30*739 

-49.7 

275 

6.4 

18 

30.616 

-54.6 

56 

20.6 

7 

13 

33.269 

-36.3 

16 

33*079 

-46.9 

278 

17.1 

15 

32.916 

-53.9 

45 

30.9 

5 

5 

35.569 

-30.4 

11 

35*236 

-44.3 

11 

35.117 

-51.9 

DAVTON,  C 

HIO 

DENVER.  < 

OLO. 

DODGE 

CITY 

KAN, 

. 

EL  PASO.  TEXAS 

ELY,  NEV, 

982  ► 

B 

636  r 

B 

926  h 

B 

864  MB 

811  MB 

SURFACE 

28 

297 

-  7.5 

71 

244 

2.5 

26 

1.611 

-  1.6 

61 

218 

3.1 

28 

792 

-    2.2 

73 

290 

2.7 

28 

1.193 

4.6 

59 

321 

2.5 

27 

1.906 

-  2.9 

77 

184 

4.3 

1000 

28 

152 

28 

181 

28 

174 

28 

175 

27 

209 

950 

28 

554 

-  7.0 

66 

242 

8.5 

28 

600 

28 

535 

28 

599 

27 

633 

900 

28 

974 

-  7.7 

64 

268 

12.6 

28 

1.036 

28 

1.020 

2.7 

53 

299 

7.0 

28 

1.051 

27 

1.073 

350 

28 

1.416 

-  8.6 

60 

275 

15.9 

28 

1.498 

28 

1.483 

3.3 

45 

309 

12.8 

26 

1.516 

7.6 

41 

310 

4.1 

27 

1.626 

800 

28 

1.866 

-  9.7 

58 

277 

20.2 

28 

1.986 

1.8 

46 

294 

7.6 

28 

1.973 

.9 

45 

309 

14.0 

28 

2.015 

5.3 

42 

303 

9.1 

27 

2.014 

1.0 

58 

203 

3.3 

750 

28 

2.365 

-10.8 

54 

276 

24.9 

26 

2.502 

-  1.4 

45 

303 

12.6 

28 

2.485 

-  2.0 

44 

307 

14.2 

23 

2.538 

2.8 

39 

300 

15.7 

27 

2.539 

.1 

50 

350 

4.3 

700 

28 

2.914 

-12.6 

49 

280 

28.4 

28 

3*049 

-  5.2 

45 

306 

15.9 

28 

3.035 

-  5.3 

42 

311 

18.8 

23 

3.096 

-   .2 

37 

295 

16.5 

27 

3.082 

-  2.9 

49 

309 

7.4 

650 

28 

3.475 

-14.9 

47 

277 

33.0 

28 

3.620 

-  9.1 

45 

317 

21.2 

26 

3.610 

-  8.9 

42 

311 

22.2 

26 

3.681 

-  3.9 

35 

290 

16.7 

27 

3.666 

-  6.2 

49 

313 

12.6 

600 

28 

4*060 

-17.8 

44 

276 

37.7 

28 

4.242 

-12.9 

44 

319 

25.3 

28 

4.230 

-12.5 

42 

304 

25.8 

26 

4,312 

-  7.9 

36 

238 

19.8 

27 

4,287 

-10.3 

49 

308 

15.7 

550 

26 

4*721 

-21.6 

45 

274 

42.2 

28 

4.893 

-17.4 

42 

319 

27.6 

28 

4.862 

-16.7 

40 

303 

30.9 

28 

4,976 

-12.4 

35 

288 

22.0 

27 

4,949 

-14.6 

47 

304 

18.7 

500 

26 

5.424 

-26.1 

272 

45.9 

28 

5.607 

-22.5 

41 

314 

29.5 

28 

5.599 

-21.6 

40 

296 

36.6 

26 

5.705 

-17.5 

289 

27.0 

27 

5.667 

-19.6 

46 

301 

22.3 

450 

28 

6*170 

-31.3 

269 

49.2 

23 

6.366 

-28.2 

37 

310 

30.1 

28 

6.358 

-27.1 

42 

294 

34.4 

26 

6,484 

-23.3 

269 

30.1 

27 

6.433 

-25.1 

43 

296 

25.5 

400 

26 

7.004 

-37.2 

270 

53.6 

28 

7.205 

-34.5 

313 

32.6 

23 

7.207 

-33.5 

39 

292 

33.1 

26 

7,337 

-30.1 

290 

34.2 

27 

7,286 

-31.5 

42 

299 

21.0 

350 

28 

7.915 

-43.4 

271 

56.2 

28 

8.125 

-41.7 

314 

36.1 

28 

8.129 

-41.1 

286 

38.5 

28 

6,273 

-37.4 

291 

36.3 

26 

8.214 

-39.3 

308 

22.3 

300 

28 

8.936 

-50.3 

272 

62.4 

23 

9.153 

-49.5 

314 

42,9 

28 

9.157 

-49.6 

266 

45.5 

26 

9.319 

-46.6 

238 

44.1 

26 

9*261 

-47.7 

310 

28.4 

250 

28 

10.111 

-55.4 

272 

60.2 

23 

10.325 

-57.5 

308 

46.4 

28 

10.329 

-57.2 

290 

48.2 

26 

10.512 

-63.7 

236 

50.1 

26 

10*431 

-66.2 

291 

29.0 

200 

27 

11.537 

-55.7 

270 

56.9 

27 

11.720 

-59.6 

302 

49.2 

28 

11.732 

-59.2 

290 

53.4 

26 

11.931 

-57.2 

286 

63.3 

26 

11.830 

-60.4 

297 

33.2 

175 

27 

12.368 

-55.9 

267 

58.7 

27 

12.553 

-59.1 

302 

49.7 

27 

12.560 

-58.3 

290 

51.1 

26 

12.773 

-58.7 

264 

56.1 

26 

12.664 

-59.3 

301 

38.1 

150 

27 

13.367 

-56.2 

267 

55.0 

27 

13.523 

-59.1 

302 

46.2 

26 

13.525 

-56.7 

292 

51.5 

28 

13.738 

-60.8 

264 

59.1 

26 

13.630 

-59.7 

295 

41.2 

125 

27 

14.521 

-57.9 

266 

49.7 

27 

14.660 

-61.2 

302 

43.5 

26 

14.665 

-60.8 

290 

47.4 

28 

14,860 

-65.2 

266 

53.6 

26 

14.766 

-61.5 

300 

37.7 

100 

27 

15*921 

-59,6 

269 

45.5 

27 

16.036 

-63.9 

301 

36.5 

25 

16.052 

-62.9 

295 

40.6 

27 

16.206 

-68.9 

286 

45.9 

26 

16.137 

-64.8 

304 

29.3 

30 

27 

17,312 

-60.7 

269 

35.9 

26 

17.401 

-64.7 

303 

33.6 

23 

17.427 

-63.9 

291 

31.9 

27 

17.535 

-70.3 

237 

35.9 

26 

17.494 

-66.1 

309 

25.1 

70 

26 

18.133 

-60.8 

266 

33.8 

26 

18.219 

-64.9 

303 

26.4 

23 

13.250 

-64.2 

294 

27.0 

27 

18.333 

-70.1 

290 

29.6 

26 

18.316 

-65.3 

312 

25.3 

60 

26 

19.095 

-59.7 

261 

34.2 

26 

19.159 

-64.5 

305 

21.6 

23 

19.163 

-64.1 

291 

24.5 

24 

19.251 

-66.8 

291 

24.1 

26 

19.244 

-65.1 

316 

21.6 

50 

26 

20.240 

-57.6 

258 

23.4 

25 

20.230 

-64.2 

303 

17.9 

23 

20.307 

-63.2 

266 

20.3 

24 

20.349 

-66.4 

284 

20.8 

25 

20.360 

-64.6 

330 

15.7 

40 

26 

21.655 

-55.5 

247 

22.9 

23 

21,654 

-62.8 

306 

16.1 

23 

21.685 

-61.0 

270 

20.2 

24 

21.714 

-62.4 

276 

21.6 

22 

21,726 

-62.8 

346 

12.6 

30 

25 

23.502 

-53.2 

248 

20.0 

21 

23,443 

-57.6 

305 

13.8 

21 

23.492 

-55.6 

256 

21.2 

23 

23.508 

-67.8 

260 

25.6 

19 

23,523 

-53.1 

355 

8.5 

25 

25 

24.676 

-53.4 

242 

18.5 

21 

24.606 

-55.5 

301 

8.7 

20 

24.661 

-53.2 

259 

19.0 

20 

24.673 

-55.1 

260 

27.8 

18 

24,682 

-54.9 

1 

8.7 

20 

25 

26.113 

-53.2 

244 

14.8 

19 

26.034 

-53.5 

282 

11.5 

15 

26.103 

-51.8 

253 

17.3 

19 

26*105 

-53.1 

258 

28.0 

16 

26,122 

-52.2 

359 

4.9 

15 

20 

27.963 

-53.0 

257 

15.5 

14 

27.907 

-50.1 

276 

20.0 

6 

27,991 

-49.9 

16 

27.965 

-60.9 

265 

20.0 

10 

27,991 

-49.7 

10 

11 

30.576 

-50.6 

7 

30.622 

-47.1 

5 

30,707 

-45.9 

FAIRBANKSt 

ALASH 

A 

FLINT.  MI 

CH. 

FORT 

WORTH, 

TEX* 

S 

GLASGOW.  ^ 

ONT. 

GRAND  JUNCTIC 

N.  C( 

)L0. 

995  f 

B 

989  ^' 

B 

998  K 

B 

935  f 

B 

855  c 

B 

SURFACE 

28 

135 

-19.2 

76 

22 

2.1 

28 

234 

-10.7 

60 

264 

3.1 

28 

160 

3.4 

64 

325 

1.7 

23 

696 

-  6.7 

87 

65 

2.7 

26 

1,474 

-   .3 

67 

106 

2.5 

1000 

26 

95 

28 

146 

28 

165 

350 

2.3 

28 

162 

28 

197 

950 

28 

466 

-11.2 

64 

60 

7.6 

23 

540 

-10.5 

70 

274 

8.9 

28 

567 

6.1 

50 

274 

3.7 

26 

567 

26 

616 

900 

28 

900 

-10.7 

63 

112 

9.1 

23 

956 

-11.7 

64 

280 

14.4 

23 

1.028 

7.0 

43 

239 

4.9 

26 

992 

-  4.0 

70 

299 

8.0 

28 

1,053 

850 

28 

1.340 

-  9.9 

63 

130 

5.2 

28 

1.393 

-11.8 

60 

280 

17.9 

28 

1.497 

5.6 

44 

305 

6.6 

26 

1.444 

-  3.8 

66 

303 

17.6 

28 

1,520 

117 

2.9 

800 

28 

1.807 

-11.4 

61 

176 

4.7 

28 

1.657 

-12.7 

56 

277 

22.7 

23 

1.991 

3.4 

41 

306 

9.7 

26 

1,922 

-  4.9 

61 

307 

23.3 

28 

2.009 

1.4 

49 

126 

3.3 

750 

28 

2.296 

-13.6 

61 

189 

7.2 

28 

2,346 

-14.4 

54 

278 

24.5 

23 

2.511 

.4 

39 

304 

13.2 

26 

2,425 

-  6.8 

59 

308 

28.0 

28 

2.521 

-  1.7 

48 

304 

3.3 

700 

26 

2.822 

-16.5 

57 

179 

3.2 

23 

2,669 

-16.5 

51 

282 

27.4 

28 

3.062 

-  2.5 

39 

300 

16.5 

28 

2,965 

-  9.3 

55 

312 

31.3 

28 

3.072 

-  4.6 

48 

303 

8.7 

650 

28 

3.371 

-19.7 

53 

194 

8.0 

23 

3,423 

-16.8 

48 

261 

30.7 

28 

3.645 

-  5.4 

37 

294 

20.2 

28 

3,523 

-12.5 

51 

316 

32.6 

28 

3.646 

-  6.3 

47 

309 

13.8 

600 

28 

3.966 

-23.5 

48 

203 

10.9 

28 

4,017 

-21.7 

46 

260 

34.4 

23 

4.271 

-  9.2 

290 

22.7 

28 

4,141 

-16.3 

50 

317 

35.9 

23 

4.268 

-12.0 

40 

311 

17.1 

550 

23 

4.569 

-26.1 

46 

208 

13.6 

28 

4,649 

-25.2 

44 

276 

39.2 

28 

4.934 

-13.6 

292 

26.4 

26 

4,786 

-20.3 

47 

315 

36.5 

28 

4.922 

-16.3 

37 

315 

20.2 

500 

28 

5.274 

-33,1 

46 

209 

15.7 

28 

5,340 

-29.5 

40 

281 

43.7 

23 

5.657 

-16.8 

266 

29.7 

28 

5,489 

-25.2 

46 

316 

40.8 

23 

5.639 

-21.1 

314 

23.9 

450 

28 

6.001 

-38.3 

210 

17.3 

28 

6.081 

-34.2 

281 

43.4 

28 

6.428 

-24.6 

289 

35.0 

28 

6,235 

-30.7 

44 

317 

45.7 

28 

6.401 

-26.9 

316 

29.9 

400 

28 

6.808 

-43.9 

210 

21.8 

28 

6.900 

-39,3 

279 

53.4 

23 

7.279 

-31.5 

289 

36.5 

28 

7,071 

-37.0 

316 

47,4 

28 

7.247 

-33.4 

315 

34.0 

350 

26 

7.694 

-49.2 

213 

23.3 

28 

7.803 

-45.0 

277 

58.9 

28 

8.209 

-38.9 

269 

39.8 

23 

7,960 

-44.0 

321 

48.0 

28 

8,170 

-40.8 

314 

36.3 

300 

28 

6.694 

-53.5 

216 

21.8 

28 

3.620 

-61.0 

276 

61.8 

23 

9.248 

-46.8 

267 

43.3 

26 

6,997 

-51.4 

321 

52.5 

28 

9,200 

-48,9 

316 

43.1 

250 

26 

9.864 

-53.7 

226 

19.2 

28 

9.993 

-55.2 

275 

62.8 

23 

10.434 

-54.6 

262 

47.8 

28 

10,161 

-57.9 

325 

57.1 

26 

10,375 

-57.0 

310 

45.9 

200 

28 

11.303 

-50.3 

242 

15.2 

28 

11.419 

-54.5 

274 

54.8 

26 

11.848 

-57.8 

276 

61.4 

27 

11.563 

-59.5 

322 

55.8 

26 

11,770 

-60.3 

308 

47.0 

175 

26 

12.181 

-49.4 

247 

14.6 

28 

12.274 

-53.9 

273 

54.6 

27 

12.693 

-58.1 

260 

65.5 

27 

12.399 

-58.7 

320 

53.2 

26 

12,604 

-59.3 

304 

45.3 

150 

28 

13.192 

-49.5 

253 

12.8 

28 

13,263 

-54.4 

272 

51.3 

27 

13.659 

-60.4 

277 

63.9 

26 

13.366 

-57.9 

326 

41.4 

28 

13,569 

-59.5 

302 

43.7 

125 

27 

14.389 

-49.6 

257 

11.5 

28 

14,427 

-55.3 

272 

47.6 

27 

14.789 

-62.6 

280 

57.3 

23 

14.522 

-56.2 

329 

39.8 

28 

14,704 

-61.7 

297 

41.6 

100 

27 

15.845 

-50.6 

272 

11.5 

28 

15,643 

-57.2 

270 

43.9 

27 

16.151 

-66.6 

278 

48.4 

22 

15.922 

-59.6 

330 

33.0 

23 

16,074 

-65.1 

303 

31.3 

60 

27 

17*296 

-51.5 

269 

9.7 

23 

17,252 

-57.6 

269 

36.5 

26 

17.498 

-67.1 

281 

39.3 

21 

17.307 

-61.0 

329 

26.0 

28 

17,429 

-66.4 

302 

31.5 

70 

27 

16*158 

-52.2 

285 

7.0 

28 

18,097 

-56.1 

265 

35.4 

26 

16.312 

-66.8 

277 

34.0 

21 

18.134 

-61.3 

333 

23.1 

28 

18,247 

-66.3 

305 

26.0 

60 

25 

19*165 

-52.6 

300 

5.6 

27 

19,066 

-57.6 

256 

29.0 

26 

19.236 

-65.7 

274 

30.5 

21 

19.090 

-61.5 

342 

20.2 

27 

19,169 

-66.0 

309 

21.2 

50 

25 

20,340 

-53.2 

311 

5.2 

27 

20,222 

-55.9 

254 

27.0 

24 

20.345 

-63.7 

271 

25.6 

20 

20.211 

-60.7 

364 

15.3 

26 

20,278 

-65.1 

315 

15.0 

40 

25 

21.776 

-53.6 

359 

3.9 

26 

21.657 

-52.8 

246 

23.5 

24 

21.727 

-59.6 

263 

23.9 

16 

21.615 

-59.6 

7 

13.6 

24 

21,644 

-62.8 

321 

11.5 

30 

25 

23.621 

-54.7 

34 

5.1 

25 

23.525 

-50.9 

232 

21.2 

23 

23.544 

-55.6 

254 

29.0 

13 

23.428 

-55.9 

31 

13.8 

23 

23,432 

-58.8 

303 

8.4 

25 

22 

24.770 

-56.1 

23 

6.2 

24 

24.718 

-50.6 

225 

16.5 

22 

24.706 

-53.4 

259 

30.5 

12 

24,592 

-53.0 

23 

24,564 

-66.1 

288 

9.9 

20 

20 

26,205 

-56.2 

29 

11.7 

19 

26.166 

-51.7 

214 

9.9 

22 

26.143 

-53.2 

264 

23.9 

7 

26,026 

-50.7 

22 

26.011 

-53.7 

289 

11.1 

15 

13 

27,995 

-57.7 

31 

9.3 

13 

26.031 

-51.9 

18 

27,999 

-51.6 

254 

17.5 

20 

27.664 

-50.5 

276 

18.6 

10 

11 

30,535 

-57.9 

5 

30,596 

-52.6 

16 

30.633 

-48.2 

269 

27.4 

7 

7 

32,641 

-58.5 

15 

32,906 

-44.8 

273 

36.1 

6 

12 

35,172 

-42.7 

See   refereace  note  *t  end  of   tmble 


RAWINSONDE  DATA 

Averag*  monthly  valuaa 


FEBRUARY 

1963 

GREAT 

FALLS 

MONT. 

GREEN  BAY.  WIS 

GREENSBORO 

N.  C. 

GUAM.  MARIANA  IS 

HILO.  HAWAII 

889  • 

4B 

991  MB 

985  MB 

1000  MB 

1014  MB 

8 

s 

b 

Wind 

1 

Wind 

1 

Wind 

1 

1 

Wind 

2 

1 

Wind 

1 

11 

•o  1 

II 

m 

1 

M 

J 

1 

oj 

1 

1 

a 

• 
> 

1 

1 

& 

1 

II 

f 

1 
fi 

1 

& 

1 

to 

1! 

• 

1 
1 

1 
1 

j 

I 

ll 

i 

1 
1 
J 

1 

1 

I 

SURFACE 

27 

1.123 

-   .4 

65 

229 

10.5 

28 

210 

-14.2 

77 

305 

3.1 

28 

273 

-  2.6 

75 

352 

2.5 

25 

111 

24.2 

89 

64 

8.0 

28 

11 

19.9 

81 

236 

4.9 

1000 

27 

165 

28 

141 

28 

155 

25 

113 

61 

8.5 

28 

133 

21.8 

76 

227 

3.7 

950 

27 

580 

28 

531 

-13.2 

66 

300 

7.4 

28 

566 

-   .8 

55 

332 

6.2 

25 

562 

21.9 

83 

69 

16.9 

28 

574 

18.9 

78 

163 

2.9 

900 

27 

1.021 

28 

943 

-13.6 

66 

296 

11.5 

28 

996 

-  1.1 

55 

308 

7.2 

25 

1.032 

19.2 

82 

SO 

14.6 

28 

1.040 

15.9 

79 

147 

2.9 

850 

27 

1.480 

1.7 

48 

250 

19.4 

28 

1.378 

-13.6 

60 

294 

14.6 

28 

1.452 

-  1.9 

54 

289 

10.3 

25 

1.523 

16.9 

79 

91 

U.7 

28 

1.525 

13.1 

76 

165 

1.7 

800 

27 

1.967 

-   .9 

53 

273 

18.5 

28 

1.839 

-13.7 

56 

289 

18.5 

28 

1.933 

-  3.2 

52 

275 

16.1 

25 

2.038 

14.3 

75 

105 

10.1 

28 

2.035 

12.4 

49 

191 

2.7 

750 

27 

2.473 

-  4.1 

55 

289 

19.6 

28 

2.326 

-15.0 

51 

288 

21.6 

28 

2.445 

-  4.9 

51 

269 

22.0 

25 

2.580 

11.8 

63 

116 

9.9 

28 

2.575 

11.1 

238 

5.2 

700 

27 

3.021 

-  7,3 

52 

302 

22.3 

28 

2.848 

-16.8 

50 

293 

24.7 

28 

2.984 

-  7,0 

51 

264 

27,4 

25 

3,157 

9.3 

52 

126 

8.2 

28 

3.149 

8.2 

261 

7.4 

650 

27 

3.587 

-10.9 

50 

305 

23.5 

28 

3.398 

-19.1 

47 

296 

28.2 

28 

3.560 

-  8.8 

46 

264 

37.3 

25 

3,770 

6.0 

51 

134 

7.4 

28 

3.755 

4.7 

269 

10.9 

600 

27 

4,205 

-14.7 

48 

311 

27.4 

28 

3.994 

-22.1 

48 

297 

33.6 

28 

4.177 

-12.0 

263 

42.9 

25 

4,420 

2.1 

52 

145 

7.8 

29 

4.404 

.4 

272 

14.8 

550 

27 

4.853 

-18.6 

43 

314 

29.9 

28 

4.625 

-25.7 

47 

298 

35.9 

28 

4.336 

-15.9 

264 

48.4 

25 

5,115 

-  1.7 

49 

151 

8.7 

28 

5.091 

-  4.2 

272 

19.6 

500 

27 

5.564 

-23.6 

317 

33.6 

28. 

5.314 

-29.9 

298 

38.7 

28 

5.551 

-20.7 

263 

51.5 

25 

5,871 

-  6.5 

48 

160 

7.4 

28 

5,842 

-  8.9 

271 

22.2 

450 

27 

6.317 

-29.1 

312 

37.5 

28 

6.052 

-34.8 

296 

42.9 

28 

6.319 

-26.2 

264 

57.3 

25 

6,687 

-11.0 

42 

167 

7.2 

28 

6,645 

-14.4 

274 

27.2 

400 

27 

7.159 

-35.3 

317 

41.8 

28 

6.870 

-40.2 

295 

46.8 

28 

7.165 

-32.4 

262 

64.3 

25 

7,584 

-16.6 

40 

172 

5.8 

28 

7,533 

-20.8 

284 

31.1 

350 

27 

8,075 

-42.5 

321 

41.8 

28 

7.771 

-45.7 

296 

50.9 

28 

8.093 

-39.3 

258 

70.7 

24 

8,576 

-23.4 

175 

6.2 

28 

9,508 

-27.4 

303 

35.6 

300 

27 

9,098 

-50.4 

319 

47.4 

28 

8.785 

-51.3 

292 

53.8 

28 

9.131 

-46.9 

257 

78.1 

23 

9,685 

-31.9 

193 

8.9 

28 

9,599 

-35.6 

310 

45.9 

250 

27 

10.266 

-57.4 

316 

46.0 

28 

9.960 

-54.8 

283 

51.5 

28 

10.319 

-53.9 

255 

82.0 

23 

10,945 

-42.5 

196 

12.0 

28 

10,845 

-44.3 

308 

53.8 

200 

27 

11.661 

-60.8 

317 

42.2 

28 

11.389 

-54.2 

289 

47.2 

28 

11.738 

-57.1 

257 

78.9 

23 

12,411 

-54.9 

204 

13.8 

28 

12,308 

-54.5 

307 

53.6 

175 

27 

12.493 

-59.8 

313 

41.0 

28 

12.246 

-54.2 

289 

46.0 

28 

12.584 

-56.9 

260 

75.8 

23 

13,251 

-62.0 

207 

14.2 

28 

13,151 

-60.6 

303 

54.0 

150 

27 

13,459 

-58.2 

308 

37.7 

28 

13.236 

-54.1 

287 

42.6 

27 

13.559 

-58.1 

261 

65.5 

23 

14,187 

-69.2 

198 

16.3 

28 

14,097 

-66.5 

300 

50.9 

125 

26 

14,600 

-59,0 

312 

33.2 

28 

14.402 

-55.6 

286 

39.2 

27 

14.701 

-60.5 

260 

61.0 

23 

15,255 

-76.9 

189 

13.4 

28 

15,183 

-72.9 

296 

37.5 

100 

26 

15,996 

-60,0 

321 

32.6 

28 

15.818 

-57.6 

286 

36.1 

27 

16.082 

-62.8 

262 

48.0 

22 

16,512 

-82.3 

179 

9.5 

28 

16,471 

-78.7 

282 

29.5 

80 

25 

17,382 

-61.1 

330 

25.8 

27 

17.224 

-58.4 

281 

31.9 

26 

17.453 

-63.3 

259 

41.2 

20 

17,757 

-80.9 

140 

1.2 

28 

17,738 

-79.6 

273 

17.7 

70 

24 

18,215 

-61.2 

335 

23.9 

27 

18.061 

-58.7 

278 

29.5 

25 

18,288 

-63.0 

259 

37.9 

20 

18,510 

-78.6 

216 

1.0 

28 

18,501 

-76.1 

259 

11.7 

60 

24 

19,173 

-61.0 

334 

23.1 

27 

19.032 

-57.9 

269 

26.0 

24 

19,230 

-60.9 

261 

35.9 

20 

19,401 

-72.8 

130 

4.3 

28 

19,401 

-71.4 

215 

4.3 

50 

24 

20.306 

-60.9 

335 

17.1 

25 

20.185 

-56.9 

264 

20.6 

24 

20,371 

-58.5 

257 

27.6 

20 

20.487 

-67.4 

109 

10.7 

28 

20,489 

-66.7 

103 

5.1 

1>0 

22 

21.699 

-59.6 

353 

19.0 

22 

21.603 

-53.9 

251 

17.9 

24 

21,783 

-55.8 

252 

20.0 

20 

21,843 

-6  3.9 

101 

19.6 

26 

21,854 

-62.3 

86 

10.1 

30 

21 

23.510 

-57.6 

1 

13.0 

22 

23.461 

-51.7 

230 

14.8 

24 

23,622 

-54.8 

253 

11.1 

19 

23,626 

-59.1 

85 

31.3 

28 

23,645 

-58.7 

83 

14.0 

25 

20 

24.663 

-57.1 

1 

14.2 

22 

24,645 

-51.2 

225 

16.1 

23 

24,786 

-54.8 

232 

10.1 

18 

24,779 

-55,6 

86 

32.6 

26 

24,798 

-56.6 

91 

12.8 

20 

19 

26.069 

-55,8 

357 

13.6 

10 

26,084 

-50.6 

21 

26.220 

-54.2 

234 

7.4 

IS 

26,216 

-51.2 

93 

30.9 

24 

26,222 

-53.1 

81 

14.4 

15 

15 

27.914 

-54.6 

360 

9.5 

20 

28.076 

-52.0 

207 

5.4 

16 

28,100 

-48.0 

77 

25.5 

20 

28,093 

-51.2 

104 

12.6 

10 

13 

30.507 

-53.4 

332 

10.9 

11 

30.707 

-49.4 

e 

30,797 

-45.1 

11 

30,725 

-48.6 

7 

12 

32.807 

-51.9 

327 

11.1 

7 

33,105 

-40.7 

5 

8 

35.004 

-49,2 

HUNT 

NGTON 

W.  \ 

A. 

INTERNAL  FALLS.  ► 

INN. 

JACK 

SON.  (. 

ISS. 

JACKSONVILLE.  FLA. 

JOHNSTON  IS..  PACIFIC  AREA 

989  ► 

B 

974  MB 

1008  MB 

1017  MB 

1015  MB 

SURFACE 

28 

246 

-  5.0 

67 

193 

1.7 

28 

360 

-19.3 

69 

320 

2.9 

28 

94 

2.0 

79 

8 

2.5 

28 

5 

7.0 

87 

310 

3.5 

29 

3 

24.4 

77 

86 

4.3 

1000 

28 

158 

28 

161 

28 

160 

2.3 

65 

26 

3.3 

28 

144 

8.3 

78 

316 

3.9 

28 

132 

23.4 

77 

71 

6.4 

950 

28 

562 

-  4.4 

57 

237 

6.8 

28 

545 

-18.0 

67 

315 

4.7 

28 

577 

3.7 

53 

332 

5.8 

28 

568 

9.0 

67 

311 

3.7 

28 

579 

19.9 

76 

64 

10.5 

900 

28 

988 

-  5.9 

59 

260 

11.3 

28 

948 

-17.7 

68 

306 

9.5 

28 

1.016 

3.7 

47 

312 

10.1 

28 

1.014 

7.4 

58 

256 

10.1 

28 

1,042 

16.6 

71 

67 

4.5 

850 

28 

1.435 

-  6.4 

58 

268 

17.5 

28 

1,378 

-15.7 

60 

321 

13.6 

28 

1.481 

3.0 

38 

307 

13.8 

28 

1,484 

5.7 

54 

258 

15.0 

29 

1.526 

14.1 

60 

80 

3.7 

800 

28 

1,908 

-  7.5 

59 

270 

23.1 

28 

1,835 

-15.6 

53 

320 

18.1 

28 

1.970 

1.6 

35 

299 

16.1 

28 

1,979 

4.2 

45 

266 

19.6 

28 

2,037 

13.4 

36 

353 

2.5 

750 

28 

2,408 

-  9.1 

57 

275 

25.5 

28 

2,318 

-16.6 

50 

317 

20.8 

28 

2.489 

-   .6 

34 

293 

18.8 

28 

2,505 

2.6 

269 

24.7 

28 

2,579 

12.3 

349 

3.5 

700 

28 

2.941 

-10.8 

57 

274 

29.5 

28 

2,838 

-18.0 

51 

312 

24.1 

28 

3.037 

-  3.5 

35 

286 

22.3 

26 

3.059 

-   .3 

36 

265 

27.2 

28 

3,154 

9.8 

288 

4.9 

650 

28 

3.505 

-13.1 

55 

274 

34.0 

28 

3,384 

-20.5 

51 

316 

27.2 

28 

3.616 

-  6.4 

36 

28  1 

27.4 

28 

3,647 

-  3.8 

37 

262 

31.7 

28 

3,751 

6.1 

317 

7.8 

600 

28 

4,115 

-15.9 

47 

273 

40.8 

28 

3,979 

-23.4 

50 

315 

30.9 

28 

4.241 

-10.2 

37 

260 

29.7 

28 

4.276 

-  7.6 

34 

262 

36.9 

28 

4,414 

1.7 

316 

7,8 

550 

28 

4.758 

-19.6 

44 

272 

46.6 

28 

4,607 

-26.7 

47 

315 

36.7 

28 

4.903 

-14.3 

274 

32.6 

28 

4.944 

-11.6 

35 

261 

41.6 

28 

5,097 

-  2.5 

300 

12.2 

500 

28 

5.467 

-24.3 

270 

53.0 

28 

5,294 

-30.3 

314 

39.4 

28 

5,623 

-19.4 

275 

34.8 

28 

5,673 

-15.9 

261 

47.0 

28 

5,860 

-  6.8 

290 

13.2 

450 

28 

6.220 

-29.3 

268 

59.5 

28 

6,028 

-35.6 

317 

43.7 

28 

6,394 

-25.1 

275 

35.6 

28 

6,456 

-21.4 

264 

55.6 

28 

6,664 

-12.2 

297 

14.2 

400 

28 

7.059 

-35,4 

268 

66.1 

28 

6,846 

-41.1 

317 

48.6 

28 

7,243 

-31.6 

278 

38.9 

28 

7,319 

-27.3 

258 

60.2 

28 

7,564 

-13.0 

305 

13.8 

350 

28 

7.975 

-42,3 

266 

71.1 

28 

7,743 

-46.6 

316 

50.7 

28 

8,174 

-38.7 

279 

39.8 

28 

8,267 

-34.3 

259 

62.6 

28 

8,550 

-24.4 

309 

26.6 

300 

28 

9,001 

-49,9 

269 

71.5 

28 

8,755 

-51.6 

317 

53.4 

28 

9,217 

-45.9 

282 

44.1 

28 

9,328 

-41,7 

257 

68.0 

28 

9,654 

-32.5 

310 

28.2 

250 

28 

10.175 

-55.7 

270 

71.7 

28 

9,928 

-54.8 

317 

50.9 

28 

10,412 

-52.6 

284 

48.4 

28 

10,540 

-50.2 

259 

75.6 

29 

10,913 

-42.7 

317 

32.1 

200 

28 

11.593 

-56.1 

267 

67.8 

28 

11,354 

-54.4 

312 

41,4 

28 

11,841 

-56.0 

289 

55.6 

28 

11,973 

-56.6 

263 

64.1 

27 

12,380 

-54.7 

317 

31.9 

175 

28 

12.442 

-56.0 

270 

66.1 

27 

12,206 

-53.6 

309 

41.2 

28 

12,688 

-57.6 

280 

55.0 

25 

12,813 

-59.1 

262 

68.0 

27 

13,222 

-61.0 

313 

30.3 

150 

28 

13,420 

-57.1 

270 

62.0 

27 

13,197 

-54.1 

306 

37.5 

28 

13,659 

-58.8 

280 

53.4 

25 

13,773 

-61.9 

262 

64.7 

26 

14,164 

-68.3 

310 

23.0 

125 

27 

14,571 

-59.1 

273 

55.2 

27 

14,365 

-54.8 

309 

35.0 

28 

14,796 

-62.1 

272 

49.4 

25 

14,893 

-65.3 

263 

56.3 

22 

15,242 

-75.2 

307 

19.4 

100 

26 

15,965 

-61.5 

271 

51.5 

26 

15.780 

-55.8 

310 

27.2 

28 

16.163 

-65.7 

273 

43.5 

24 

16,240 

-67.7 

263 

43.1 

21 

16,517 

-80.7 

301 

15.3 

eo 

26 

17,349 

-61.4 

263 

40.0 

24 
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-56.5 

314 

24,7 

27 

17.517 

-66.0 

273 

31.5 

23 

17.581 

-68.3 

260 

35.8 

20 

17,770 

-81.5 

299 

8.2 

70 

25 

18,177 

-62.2 

269 

42.2 

24 

18.037 

-57.2 

313 

22.5 

27 

18.333 

-66.2 

279 

27.0 

22 

18,396 

-66.5 

264 

31.5 

19 

18,518 

-79.7 

321 

4.1 

60 

25 

19,133 

-60.8 

264 

39.4 

21 

19.006 

-57.0 

313 

17.9 

27 

19.263 

-64.9 

274 

24.7 

Z2 

19,324 

-64.1 

267 

23.3 

19 

19,404 

-73.7 

105 

1.4 

50 

25 

20,275 

-58,7 

263 

32.4 

20 

20.170 

-55.7 

340 

13.2 

26 

20.386 

-60.8 

265 

21.8 

22 

20.447 

-60.8 

271 

14.6 

18 

20,489 

-67.6 

111 

6.8 

40 

24 

21.684 

-55.4 

252 

24.9 

19 

21.595 

-53.5 

349 

7.4 

25 

21.786 

-57.6 

260 

18.8 

22 

21.843 

-58.5 

264 

9.4 

16 

21,850 

-64.0 

104 

12.4 

30 

24 

2  3.5  32 

-53.3 

248 

19.4 

18 

23.455 

-51.3 

62 

2.9 

24 

23.611 

-54.9 

271 

16.9 

21 

23.662 

-55.4 

47 

2.7 

14 

23.623 

-60.4 

81 

22.3 

25 

22 

24.695 

-54.2 

233 

14.4 

18 

24.641 

-51.2 

130 

2.3 

24 

24,777 

-54.3 

270 

8.7 

21 

24,827 

-54.1 

65 

5.4 

14 

24.770 

-56.8 

73 

25.5 

20 

22 

26.125 

-54.1 

242 

10.5 

16 

26.103 

-51.4 

156 

5.8 

24 

26,209 

-53.8 

262 

7.0 

21 

26,261 

-52.8 

86 

9.7 

14 

26.197 

-53.5 

74 

23.7 

15 

20 

27.978 

-52.2 

235 

10.5 

15 

27.969 

-52.1 

156 

5.1 

24 

28,064 

-51.9 

260 

3.7 

18 

28,142 

-48.5 

106 

10.1 

13 

28.060 

-51.0 

74 

20.0 

10 

6 

30.632 

-48.8 

10 

30.615 

-52.0 

14 

30,699 

-48.2 

14 

30,825 

-41.6 

7 

5 

32.942 

-51.7 

8 

33,234 

-32,7 

KING  S 

ALMON. 

ALAS 

KA 

KOTZEBUE.  ALASKA 

LAKE 

CHARLE 

S.  LA 

LANDER,  h 

YD. 

LAS  VEGAS. 

NEV. 

1000  K 

B 

1015  MB 

1019  M 

6 

829  ► 

B 

942  M 

B 

SURFACE 

28 

15 

-    8.4 

73 

31 

7.8 

28 

5 

-17.5 

73 

64 

3.3 

28 

5 

5.5 

86 

28 

3.5 

28 

1,696 

-  2.6 

66 

235 

3.7 

28 

660 

9.0 

51 

256 

2.1 

1000 

28 

16 

19 

8.0 

28 

118 

-14.8 

67 

57 

4.5 

28 

162 

7,3 

68 

24 

4.7 

28 

179 

28 

159 

950 

28 

418 

-  6.8 

61 

37 

13.0 

28 

510 

-12.7 

62 

75 

7.6 

28 

585 

7.4 

51 

356 

2.7 

28 

591 

28 

587 

900 

28 

839 

-  5.9 

59 

48 

12.8 

28 

921 

-12.7 

61 

62 

5.4 

28 

1,030 

7.4 

40 

310 

5.8 

28 

1,031 

28 

1.041 

12.1 

35 

3 

6.2 

850 

28 

1.286 

-  6.9 

51 

60 

11.7 

28 

1.357 

-12.8 

55 

61 

4.7 

28 

1,499 

6.0 

33 

304 

9.5 

28 

1,493 

28 

1.517 

9.2 

37 

354 

7.2 

800 

28 

1.758 

-  8.9 

46 

65 

8.5 

28 

1.818 

-14.2 

50 

68 

4.7 

28 

1,994 

4.1 

34 

304 

14.2 

28 

1,977 

.6 

48 

228 

2.1 

28 

2.016 

6.1 

40 

338 

6.0 

750 

28 

2.256 

-11.3 

44 

74 

7.0 

28 

2.304 

-16.3 

47 

77 

2.1 

28 

2,517 

1.7 

36 

292 

17.5 

28 

2.493 

-  2.0 

46 

288 

6.8 

28 

2.538 

2.8 

43 

311 

6.2 

700 

28 

2.783 

-14.1 

42 

83 

7.0 

28 

2.823 

-18.7 

19 

1.2 

28 

3,071 

-   .9 

283 

22.9 

28 

3.039 

-  5.6 

44 

299 

16.1 

28 

3.097 

-   .5 

40 

306 

9.5 

650 

28 

3.343 

-17.6 

83 

6.2 

28 

3.369 

-21.7 

322 

1.7 

28 

3,657 

-  4.5 

36 

279 

25.3 

28 

3.610 

-  9.3 

43 

303 

19.6 

28 

3.681 

-  3.9 

36 

309 

11.3 

600 

28 

3.938 

-21.2 

78 

6.6 

28 

3.958 

-25.3 

315 

^3.3 

28 

4,285 

-  8.4 

277 

28.6 

28 

4.230 

-13.2 

40 

309 

25.5 

28 

4.313 

-  7.9 

36 

306 

14.6 

550 

28 

4,573 

-25.7 

95 

5.4 

28 

4.579 

-29.5 

312 

4.1 

28 

4,946 

-12.9 

276 

32.3 

28 

4.881 

-17.1 

34 

307 

29.5 

28 

4.977 

-12.5 

34 

302 

18.7 

500 

28 

5.259 

-30.4 

154 

3.3 

28 

5.258 

-34.0 

296 

2.7 

28 

5.675 

-17.8 

274 

39.6 

28 

5.597 

-22.1 

302 

35.8 

28 

5.705 

-17.6 

36 

299 

22.3 

450 

28 

5.996 

-35.9 

186 

1.4 

28 

5.984 

-39.2 

305 

3.7 

28 

6,451 

-23.4 

271 

42.6 

28 

6.356 

-27.9 

307 

36.7 

28 

6.475 

-23.3 

297 

25.8 

400 

28 

6.808 

-41.8 

198 

3.5 

28 

6.787 

-44.4 

259 

2.7 

28 

7,306 

-30.0 

272 

48.4 

28 

7.201 

-34.3 

308 

42.7 

28 

7.337 

-30.0 

293 

27,6 

350 

28 

7,702 

-47.4 

213 

4.5 

28 

7.670 

-50.0 

239 

3.9 

28 

8,244 

-36.8 

276 

51.5 

28 

8.121 

-41.6 

311 

48.2 

28 

8.274 

-37.3 

294 

31.1 

300 

28 

8,710 

-51.8 

205 

6.6 

28 

8.667 

-53.9 

233 

8.0 

28 

9,294 

-44.1 

274 

58.3 

28 

9.149 

-49,5 

308 

46.2 

29 

9.320 

-45.9 

291 

35.8 

250 

28 

9,888 

-52.7 

204 

8.9 

28 

9.837 

-53.0 

231 

11.1 

28 

10,497 

-51.4 

271 

70.5 

28 

10.322 

-57.3 

309 

46.0 

29 

10.509 

-54.9 

290 

42.6 

200 

28 

11,337 

-49.9 

191 

7.2 

28 

11.287 

-49.8 

216 

13.4 

28 

11,929 

-55.6 

273 

74.0 

28 

11.717 

-60.5 

306 

42.7 

28 

11.914 

-59.6 

293 

50.5 

175 

28 

12.211 

-49.2 

199 

8.4 

28 

12.162 

-49.0 

216 

14.0 

28 

12,776 

-57,9 

272 

78.3 

28 

12.552 

-59.0 

306 

44.9 

28 

12.749 

-59.3 

294 

51.3 

150 

28 

13,223 

-48.9 

189 

7.4 

28 

13.174 

-48.5 

213 

13.8 

28 

13,740 

-60,9 

273 

75.0 

28 

13,520 

-58.4 

305 

40.6 

29 

13.712 

-60.4 

290 

53.0 

125 

27 

14.417 

-49.4 

188 

7.4 

28 

14,373 

-48.7 

219 

13.0 

27 

14,855 

-64.5 

271 

64.1 

28 

14,664 

-59.6 

304 

40.8 

27 

14.835 

-63.4 

291 

49.5 

100 

26 

15.878 

-50.8 

173 

5.6 

28 

15,837 

-49.5 

221 

12.2 

27 

16,203 

-68.8 

271 

63.2 

28 

16,052 

-62.2 

307 

30.7 

26 

16.196 

-67.3 

295 

40.6 

80 

26 

17.328 

-51,9 

152 

6.2 

28 

17,294 

-50.8 

225 

11.9 

27 

17,538 

-69.0 

269 

39.1 

26 

17,425 

-63.4 

310 

29.0 

23 

17.542 

-69.0 

294 

30.9 

70 

25 

18.195 

-53.1 

138 

6.0 

28 

18,161 

-51.3 

226 

10.1 

27 

18,342 

-68.5 

267 

31.7 

26 

18,245 

-63.1 

307 

25.3 

19 

18.327 

-68.8 

302 

29.3 

60 

25 

19.187 

-53.8 

135 

5.2 

28 

19.164 

-51.4 

226 

8.0 

27 

19,265 

-66.7 

264 

25.8 

25 

19,193 

-62.9 

316 

19,6 

16 

19.253 

-67.0 

303 

25.5 

50 

25 

20.357 

-54.0 

102 

8.5 

28 

20.347 

-51.5 

212 

6.8 

27 

20,379 

-62.2 

257 

22.5 

22 

20.324 

-62.6 

318 

10.1 

14 

20.363 

-65.3 

317 

14.8 

40 

24 

21.794 

-54.0 

106 

10.9 

28 

21.794 

-52.0 

192 

8.4 

27 

21,770 

-58.9 

253 

20.6 

19 

21.699 

-60.2 

347 

9.5 

12 

21.737 

-63.8 

310 

15.0 

30 

23 

23.635 

-54.3 

89 

12.8 

27 

23.651 

-52.8 

184 

8.4 

27 

23.588 

-55.8 

261 

12.4 

17 

23,503 

-57.0 

346 

6.2 

11 

23.523 

-59.7 

305 

12.6 

25 

22 

24.804 

-55,0 

91 

14.0 

27 

24.827 

-53.2 

179 

5.4 

27 

24.753 

-54.4 

272 

8.2 

15 

24,667 

-54.2 

358 

3.5 

11 

24.673 

-55.9 

293 

11.7 

20 

21 

26.226 

-55.0 

86 

17.1 

25 

26.255 

-53.9 

190 

7.2 

25 

26.184 

-54.3 

281 

6.0 

14 

26,120 

-52.7 

45 

4.1 

10 

26.113 

-51.4 

276 

13.6 

15 

16 

28,071 

-55.0 

74 

22.3 

22 

28.108 

-55.0 

178 

8.0 

21 

28.044 

-52.1 

288 

5.1 

10 

27,983 

-51.2 

8 

27.966 

-48.2 

10 

6 

30,690 

-53.0 

9 

30.797 

-52.4 

13 

30.711 

-47.4 

refer«ace   note  at  end  of   table 
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LIHUE.  HAWAII 
1012  MB 

LITTLE  ROCK.  ARK. 
1010  MB 

MCGRATH.  ALASKA 
998  MB 

MAJURO.  MARSHALL  IS. 
1011  MB 

MEDFORD,  OREG. 
973  MB 

. 

M 

b 

Wind 

jS 

t 

Wind 

„ 

i- 

Wind 

3 

t 

Wind 

« 

!■ 

Wind 

a 

11 

°  X 

• 

■  t 

s 

• 

g 

°  a 

1 

1 

a 

• 

o 

1 

1 

a 

g 

|l 

s 

c 

H 

% 

g 

"°l 

• 

9 

• 

% 

•1  E 

1  3 

1 

1 

1 

I 

& 

1 

II 

I 

t 
a 

1 
I 

1 

1 

Jl 

1 

t 

a 

• 

1 

1 

1 

2  o 

1 

1 

& 

1 

II 

1 

1 

1 

1 

SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 

28 
28 

28 
28 
28 

36 
136 

678 
1.040 
1.523 

19.3 

20.8 
18.0 
16.0 
12.7 

260 
261 
264 
256 
262 

5.2 
4.3 

4.1 
7.6 
10.5 

26 
28 
28 
26 
26 

79 
164 
576 

1.013 
1.474 

-   .6 
.2 

1.7 
1.6 
1.3 

75 
59 

52 
50 
45 

356 
336 
305 
295 
303 

2.3 
2.9 
3.9 
8.6 
14.6 

26 
28 
28 
28 
28 

103 

85 

477 

887 

1.326 

-18.0 

-12.7 
-10.7 
-  9.1 

68 

67 
66 
57 

19 

56 
69 
59 

1.4 

6.4 
9.7 
11.6 

28 
28 
28 
28 
28 

3 

99 

547 

1.021 

1.514 

26.7 
26.0 
22.9 
20.0 
17.2 

81 
81 
62 
79 
75 

79 
73 
67 

•76 
84 

9.9 
13.2 
18.8 
18.8 
17.7 

28 

28 
26 
28 
28 

401 

171 

592 

1,038 

1,508 

4.6 

7.7 
7.7 
6.7 

95 

80 
69 
62 

151 

200 
176 
196 

.8 

1.4 
5.1 

8.4 

28 
28 
28 
28 
28 

2.030 
2.566 
3.137 
3.737 
4  .386 

10.9 
9,4 

262 
262 

13.4 
20.2 

26 
26 

1.961 
2.477 

-  2.5 

41 
38 

306 
302 

16.5 
21.4 

28 
23 

1.796 
2.289 

-10.6 
-13.1 

51 

78 
93 

7.6 
4.9 

28 
28 

2.031 
2.576 

15.0 
12.4 

66 
60 

90 
83 

17.7 
20.0 

28 
28 

2,002 
2,522 

3.0 
.0 

60 
53 

216 
228 

11.3 
14.8 

7.0 
3.4 

264 
264 

23.1 
26.6 

26 
26 

3,021 
3,593 

-  5.1 

-  6.0 

37 
35 

306 
301 

21.2 
23.3 

28 
28 

2.814 
3.364 

-15.8 
-19.1 

44 

147 
159 

4.9 
6.8 

23 
28 

3.154 
3.765 

9.4 
5.9 

60 
58 

93 

97 

19.4 
20.4 

28 
23 

3,072 
3,664 

-  2.9 

-  6.5 

48 
49 

237 
243 

16.5 
18.1 

-  1.1 

266 

29.7 

28 

4,220 

-11.4 

295 

29.0 

28 

3.960 

-23.1 

43 

168 

7.8 

28 

4.419 

2.4 

53 

95 

22.5 

23 

4,277 

-10.7 

50 

247 

19.8 

28 
28 
28 

6.067 
6.817 
6.615 

-  6.4 
-10.2 
-16.7 

267 
270 
273 

33.4 
35.4 
42.4" 

28 
28 
28 

4,874 
5.594 
6.357 

-16.9 
-20.6 
-26.4 

294 
290 
290 

32.1 
37.1 
38.3 

28 
28 
26 

4.587 
5.271 
5.999 

-27.5 
-32.2 
-37.3 

l\ 

176 
163 
215 

8.5 
8.4 
6.6 

28 
28 
28 

5.112 
b.STi 

-  1.4 

-  5.7 
-10.4 

44 
41 

69 
89 
89 

22.9 
24.6 
27.0 

23 
28 
28 

4,936 
5,656 
6.422 

-16.1 
-19.7 
-26.5 

48 
53 
51 

248 
267 
259 

21.2 
20.6 
22.7 

400 
350 
300 

28 

7.602 

-21.6 

273 

46.6 

28 

7.207 

-32.9 

289 

39.1 

28 

6.812 

-42.6 

201 

11.5 

26 

7.592 

-16.2 

38 

25.6 

28 

7.274 

-31.9 

50 

264 

23.5 

28 

6.471 

-27,9 

281 

66.2 

28 

8.132 

-40.0 

288 

43.5 

26 

7.702 

-47.9 

211 

14.6 

28 

6.584 

-22.8 

81 

24.3 

28 

8.202 

-39.2 

45 

273 

27.4 

28 

9.561 

-35,8 

288 

64.1 

26 

9.167 

-48.0 

289 

45.3 

27 

8.704 

-62.2 

214 

11.7 

27 

9.696 

-31.3 

82 

22.2 

28 

9.240 

-47.0 

281 

31.7 

250 
200 
175 
150 
125 
100 
80 

28 

10.804 

-44.7 

293 

70.9 

26 

10.349 

-54.8 

291 

44.9 

27 

9.864 

-61.7 

207 

11.5 

27 

10.960 

-41.7 

92 

19.8 

26 

10.424 

-56.7 

274 

28.4 

28 

12.262 

-56.3 

296 

71.9 

28 

11.761 

-67.6 

293 

43.9 

27 

11.339 

-48.8 

206 

11.7 

27 

12.432 

-54.3 

91 

17.7 

28 

11.823 

-61.2 

273 

33.0 

28 
28 

13.103 
14.047 

-61.  1 

292 

68.4 

28 

12.605 

-57.6 

269 

44.7 

27 

12.217 

-48.1 

204 

11.3 

27 

13.276 

-61.2 

83 

16.7 

28 

12.653 

-60.3 

279 

33.2 

-67,2 

290 

66.8 

26 

13.576 

-58.5 

290 

41.2 

27 

13.234 

-47.6 

208 

9.5 

27 

14.215 

-68.6 

75 

16.2 

28 

13.618 

-68.9 

230 

33.0 

28 

15,132 
16.426 

-72,5 

286 

64.2 

26 

14.716 

-60.7 

293 

36.7 

27 

14.436 

-48.3 

208 

6.5 

27 

15.287 

-76.2 

74 

17.6 

28 

14.757 

-60.7 

231 

29.0 

27 

-78.3 

276 

42.2 

28 

16.094 

-63.5 

290 

29.9 

26 

16.906 

-49.4 

200 

9.9 

26 

16.553 

-82.4 

95 

19.4 

28 

16.136 

-63.3 

286 

23,1 

26 

17.700 

-78.4 

270 

29.9 

25 

17.469 

-65.1 

26 

17.363 

-50.4 

201 

7.4 

26 

17.602 

-80.7 

90 

6.1 

26 

17.606 

-64.4 

296 

19.4 

70 

26 

16.466 

-76,4 

257 

18.3 

24 

16.265 

-64.5 

26 

18.233 

-61.4 

194 

6.6 

26 

18.659 

-78.1 

240 

2.1 

26 

18.323 

-64.4 

306 

15.7 

60 

26 

19.369 

-69,9 

237 

11.3 

23 

19.209 

-63.5 

26 

19.232 

-52.2 

179 

6.0 

25 

19.448 

-74.1 

270 

2.5 

25 

19.264 

-64.3 

323 

11.1 

50 

26 

20.467 

-66.4 

159 

2.1 

22 

20.336 

-61.5 

25 

20.414 

-52.8 

163 

5.4 

24 

20.524 

-69.5 

65 

12.8 

24 

20.384 

-64.0 

340 

10.6 

40 

26 

21.839 

-61.6 

87 

6.9 

21 

21.735 

-56.0 

25 

21.852 

-63.4 

132 

7.0 

23 

21.872 

-66.2 

88 

37.7 

24 

21.765 

-62.5 

359 

10.9 

30 

26 

23.633 

-58.4 

79 

12.2 

21 

23.662 

-66.2 

24 

23.703 

-54.6 

99 

6.0 

22 

23.648 

-58.9 

66 

52.8 

23 

23.537 

-69.9 

24 

9.9 

25 

26 

24.787 

-55.8 

81 

9.1 

21 

24.729 

-54.7 

21 

24.876 

-54.6 

95 

10.1 

20 

24.801 

-56.7 

88 

51.6 

22 

24.679 

-58.1 

23 

8.0 

20 

23 

26.215 

-53.5 

83 

7.4 

19 

26.166 

-54.5 

18 

26.306 

-54.8 

66 

11.1 

19 

26.246 

-60.8 

91 

57.5 

22 

26.090 

-66.2 

360 

7.6 

15 

22 

28.080 

-51.5 

99 

8.0 

16 

28.006 

-52.5 

15 

26.164 

-55.4 

86 

17.7 

15 

28.133 

-46.3 

94 

43.3 

19 

27.929 

-63*2 

334 

7.0 

10 
7 

21 
19 

30.728 
33.123 

-48.6 
-39.0 

110 
226 

3.3 
1.9 

9 

30.660 

-47.1 

19 
14 

30.561 
32.914 

-49.6 
-47.2 

283 
259 

17.7 
23.3 

5 

16 

35.406 

-35.2 

11 

35,179 

-43.5 

MERIOAi  HE 

XI  CO 

MIAMI.  F 

LA. 

MIDLAND,  TEXAS 

MONTGOMERY.  ALA 

NANTUCKET, 

MASS 

1017  ► 

B 

1017  ► 

8 

917  MB 

1012  MB 

1013  MB 

SURFACE 

28 
28 

11 
166 

16,3 

90 

75 

3.1 

28 

4 

15.7 

88 

34  3 

1.9 

28 

874 

1.9 

66 

322 

2.1 

28 

61 

2.1 

72 

329 

2.1 

28 

14 

-  3.5 

73 

298 

8.2 

1000 

19.5 

80 

90 

4.9 

26 

146 

16.0 

61 

349 

1.4 

26 

169 

28 

156 

3.3 

63 

342 

3.1 

28 

119 

283 

10.5 

950 

28 

593 

17.6 

73 

107 

6.8 

26 

663 

14.2 

77 

230 

3.9 

28 

689 

28 

571 

4.4 

64 

308 

7.0 

28 

520 

-  5.5 

63 

284 

16.3 

900 

28 

1.069 

16.5 

64 

160 

1.2 

26 

1.038 

12,2 

72 

240 

3.0 

28 

1.028 

6.9 

48 

260 

3.3 

28 

1.012 

3.9 

52 

299 

10.3 

28 

946 

-  6.6 

57 

279 

19.4 

850 

28 

1.642 

13.1 

61 

254 

6.4 

28 

1.516 

10.3 

64 

248 

12.2 

28 

1.499 

7.2 

39 

289 

7.6 

28 

1.478 

3.7 

43 

291 

16.3 

26 

1,391 

-  7.6 

52 

271 

24.3 

800 

28 

2.061 

11.0 

53 

254 

8.2 

26 

2.019 

8.0 

56 

249 

18.3 

28 

1.996 

6.2 

38 

298 

11.7 

28 

1.969 

2.2 

40 

286 

16.7 

28 

1,661 

-  9.1 

49 

266 

29.5 

750 

28 

2.581 

8.6 

42 

262 

10.9 

28 

2.551 

6.2 

44 

257 

20.3 

28 

2.519 

2.4 

38 

301 

16.7 

28 

2.487 

-   .3 

.38 

280 

22.7 

26 

2,360 

-10.4 

49 

263 

34.6 

700 

28 

3.166 

5.9 

263 

11.1 

28 

3,115 

3.4 

39 

255 

24.3 

28 

3.074 

-   .6 

36 

296 

17.3 

28 

3.037 

-  3.2 

37 

277 

23.4 

28 

2,890 

-12.1 

47 

260 

41.4 

650 

28 

3.752 

3.0 

265 

14.6 

28 

3,705 

.2 

254 

28.8 

28 

3.661 

-  3.9 

32 

268 

17.7 

28 

3.618 

-  6.1 

40 

272 

34.0 

28 

3,451 

-14.7 

46 

259 

44.5 

600 

28 

4.404 

-   .8 

266 

18.1 

26 

4.351 

-  3.3 

250 

34.0 

28 

4.290 

-  8.0 

289 

22.7 

28 

4.244 

-  9.7 

41 

267 

37.5 

28 

4,056 

-17.8 

45 

259 

61.1 

550 

28 

5.083 

-  5.0 

262 

19.4 

26 

6,024 

-  7.1 

250 

39.1 

28 

4,956 

-12.6 

290 

26.8 

26 

4.906 

-13.8 

41 

264 

45.9 

28 

4.698 

-21.7 

43 

260 

64.0 

500 

28 

6.637 

-10.0 

264 

23.3 

28 

6.773 

-12.1 

251 

42.6 

26 

5,681 

-17.6 

29  3 

29.3 

26 

6.629 

-18.5 

39 

261 

54.2 

28 

5.396 

-26.2 

43 

258 

67.7 

450 

28 

6.636 

-16.1 

266 

31.1 

26 

6.564 

-17.6 

263 

50.7 

26 

6,453 

-23.5 

294 

32.4 

28 

6.399 

-24.0 

260 

58.5 

26 

6.144 

-31.3 

44 

258 

62.6 

400 

28 

7.526 

-21.1 

260 

37.3 

28 

7.445 

-23.8 

253 

55.8 

26 

7,310 

-30.3 

291 

34.6 

28 

7.256 

-30.4 

258 

67.2 

26 

6.978 

-36.6 

257 

67.8 

350 

28 

6.499 

-28.1 

257 

34.2 

28 

6.407 

-30.5 

264 

62.4 

26 

8,245 

-37.8 

292 

39.4 

28 

6.193 

-37.3 

262 

71.9 

28 

7.891 

-42.9 

257 

73.6 

300 

27 

9.666 

-36.4 

268 

37.7 

28 

9.464 

-38.7 

256 

66.1 

26 

9,289 

-46.0 

290 

46.6 

28 

9.241 

-44,7 

267 

63.4 

26 

6.916 

-49.6 

257 

76.1 

250 

27 

10.826 

-46.9 

255 

36.7 

28 

10.711 

-47.6 

254 

73.4 

26 

10,479 

-54.4 

290 

56.9 

26 

10.441 

-52.2 

265 

78.1 

28 

10.096 

-64.1 

258 

83.2 

200 

27 

12.278 

-66.4 

261 

43.7 

28 

12.157 

-66.2 

254 

74.6 

27 

11,897 

-57.6 

286 

63.7 

28 

11.871 

-66.9 

267 

66.6 

26 

11.626 

-64.3 

261 

78.3 

175 

27 

13.120 

-60.6 

257 

49.9 

28 

12.997 

-60.4 

263 

75.6 

27 

12,739 

-58.3 

285 

66.0 

28 

12.719 

-57.4 

268 

69.4 

26 

12.382 

-64.4 

258 

72.7 

150 

27 

14.067 

-66.0 

266 

44.1 

26 

13.948 

-66.0 

254 

70.9 

27 

13,706 

-60.4 

286 

64.1 

28 

13.689 

-59.7 

264 

66.6 

26 

13.369 

-64.8 

256 

71.3 

125 

27 

15.158 

-71.2 

265 

44.7 

27 

15.049 

-70.0 

266 

60.0 

25 

14,842 

-64.4 

287 

56.5 

27 

14.821 

-62.9 

265 

49.2 

26 

14.629 

-66.9 

257 

62.2 

100 

27 

16.462 

-75.6 

273 

33.4 

27 

16.362 

-73.6 

256 

50.3 

24 

16,196 

-68.2 

289 

46.2 

27 

16.183 

-66.2 

264 

47.8 

26 

15.939 

-56.0 

257 

53.6 

80 

27 

17.744 

-77.4 

266 

25.6 

27 

17.663 

-73.7 

266 

35,2 

24 

17,528 

-70.0 

289 

38.3 

27 

17.534 

-66.1 

264 

37.1 

28 

17.344 

-66.3 

262 

42.4 

70 

27 

18.526 

-74.1 

263 

14.6 

27 

16.458 

-70.6 

256 

25.3 

24 

18.335 

-69.2 

290 

29.7 

27 

16.349 

-66.8 

262 

23.8 

28 

13.185 

-66.2 

260 

38.5 

60 

26 

19.422 

-69.0 

264 

6.2 

27 

19.372 

-67.2 

255 

13.6 

23 

19.260 

-67.6 

287 

23.3 

25 

19.268 

-63.8 

267 

22.9 

26 

19.169 

-56.6 

249 

31.3 

50 

22 

20.527 

-63.3 

273 

3.1 

26 

20.485 

-63.2 

272 

5.8 

23 

20.366 

-64.7 

265 

19.4 

23 

20.411 

-60.3 

261 

21.4 

26 

20.322 

-54,4 

244 

23.3 

40 

22 

21.906 

-60.5 

8 

6.2 

26 

21.871 

-69.5 

54 

3.5 

23 

21.728 

-61.5 

272 

19.0 

22 

21.810 

-67.7 

259 

14.2 

26 

21.757 

-53.1 

238 

17.1 

30 

22 

23.716 

-56.3 

53 

12.8 

26 

23.666 

-56.2 

71 

4.7 

23 

23.533 

-56.2 

261 

21.4 

22 

23.637 

-64.9 

262 

8.7 

28 

23.611 

-62.9 

226 

8.0 

25 

22 

24.880 

-53.6 

78 

12.6 

25 

24.851 

-54.0 

71 

7.4 

23 

24.696 

-54.9 

262 

26.2 

22 

24.603 

-64.7 

273 

7.2 

25 

24.784 

-53.6 

146 

2.1 

20 

17 

26.322 

-51.2 

49 

14.0 

25 

26.290 

-52.1 

109 

3.3 

23 

26.126 

-53.1 

270 

21.4 

21 

26.233 

-63.8 

296 

2.7 

25 

26.217 

-64.2 

64 

1.7 

15 

9 

28.164 

-49.3 

22 

28.167 

-48.9 

230 

4.5 

23 

27.967 

-51.7 

292 

11.5 

■  17 

28.100 

-51.2 

25 

28.070 

-62.1 

279 

1.9 

10 

20 

30.880 

-40.9 

257 

10.7 

22 

30.634 

-47.9 

269 

15.0 

6 

30.816 

-46.2 

21 

30.710 

-46.4 

265 

16.3 

7 

10 

33.327 

-34.7 

20 

33.031 

-42.6 

273 

19.2 

19 

33.093 

-42.1 

274 

26.0 

5 

16 

35.325 

-36.6 

10 

35.388 

-39.3 
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TENN 
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NORFOLK.  VA. 
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PLATTE 

,  NE! 
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998  f 

B 

1018  f 

6 

1013  MB 

1018  MB 
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B 

SURFACE 

28 

177 

-  3.2 

81 

301 

1.4 

28 

5 

-  4.4 

59 

303 

8.7 

28 

7 

-12.2 

69 

41 

3.7 

28 

9 

-   .9 

75 

354 

6.0 

28 

848 

-  3.7 

66 

306 

4.1 

1000 

28 

159 

28 

140 

-  5.3 

55 

300 

9.9 

28 

103 

-10.3 

54 

33 

3.6 

28 

148 

-   .6 

64 

366 

5.8 

26 

169 

950 

28 

564 

-  2.0 

62 

267 

6.4 

28 

643 

-  6.3 

54 

293 

12.4 

26 

502 

-  9.9 

50 

85 

6.6 

26 

657 

-   .8 

59 

330 

6.0 

26 

670 

900 

28 

996 

-  2.6 

58 

293 

11.1 

28 

965 

-  7.4 

52 

291 

16.1 

28 

915 

-10.1 

51 

63 

8.0 

28 

969 

-  1.6 

65 

294 

3.4 

28 

997 

-  1.4 

72 

304 

9.5 

850 

28 

1.450 

-  2.7 

64 

269 

14.4 

28 

1.410 

-  8.1 

45 

281 

21.0 

26 

1.356 

-11. 0 

47 

66 

6.0 

28 

1.443 

-  2.9 

61 

269 

12.2 

28 

1.456 

.4 

57 

312 

19.0 

800 

28 

1.929 

-  4.0 

52 

281 

18.3 

28 

1.880 

-  9.4 

47 

272 

25.5 

28 

1.820 

-\i.Z 

43 

43 

6.0 

28 

1.923 

T  4.7 

50 

270 

17.5 

28 

1.940 

-  1.5 

54 

317 

22.7 

750 

28 

2.439 

-  5.1 

50 

283 

22.3 

28 

2.383 

-10.6 

46 

267 

31.9 

28 

2.310 

-14.4 

42 

20 

7.0 

28 

2.428 

-  6.2 

49 

262 

25.3 

28 

2.450 

-  4.4 

62 

315 

24.3 

700 

28 

2.978 

-  7.3 

47 

279 

27.4 

28 

2.907 

-12.8 

264 

37.1 

28 

2.832 

-17.1 

20 

7.4 

28 

2.967 

-  8,1 

46 

253 

33.4 

28 

2.992 

-  7.6 

50 

319 

29.9 

650 

28 

3.549 

-  9.7 

39 

278 

30.7 

26 

3.471 

-15.2 

46 

263 

42.6 

28 

3.360 

-20.3 

12 

6.4 

28 

3.638 

-10.7 

43 

267 

43.3 

28 

3.662 

-11.3 

48 

315 

33.0 

600 

28 

4.167 

-13.1 

37 

279 

35.9 

28 

4.071 

-18.4 

45 

264 

45.7 

26 

3.973 

-23.7 

355 

6.0 

28 

4.153 

-13.6 

43 

257 

48.8 

28 

4.176 

-15.0 

46 

314 

35.9 

550 

28 

4.818 

-17.3 

278 

40.4 

26 

4.714 

-22.0 

45 

259 

49.9 

28 

4.694 

-28.0 

38 

360 

7.8 

28 

4.806 

-17.5 

42 

257 

54.2 

26 

4.825 

-19.3 

42 

312 

38.1 

500 

28 

5,533 

-22.3 

275 

45.7 

28 

5.412 

-26.3 

43 

259 

55.8 

28 

6.281 

-32.7 

336 

8.4 

28 

5.517 

-22.0 

39 

260 

59.8 

26 

5.631 

-23.6 

36 

313 

36.5 

460 

26 

6.295 

-27.9 

270 

47.6 

28 

6.163 

-31.2 

44 

259 

61.8 

28 

6.008 

-38.0 

335 

9.7 

26 

6.275 

-27.3 

259 

63.5 

28 

6.286 

-29.4 

312 

41.6 

400 

28 

7.133 

-34.4 

267 

49.7 

28 

6.991 

-36.9 

259 

66.5 

26 

6.617 

-43.6 

338 

8.4 

28 

7.123 

-33.2 

260 

71.9 

28 

7.122 

736.0 

312 

39.1 

350 

28 

8.064 

-41.4 

267 

56.2 

28 

7.903 

-42.9 

259 

74.2 

26 

7.703 

-49.1 

316 

7.0 

28 

8.048 

-39.6 

259 

77.9 

28 

8.035 

-43.4 

311 

39.6 

300 

28 

9.084 

-48.5 

268 

53.6 

28 

8.928 

-49.3 

260 

77,3 

28 

8.703 

-53.6 

309 

4.7 

28 

9.084 

-47.0 

267 

83.4 

28 

9.055 

-51.2 

310 

45.7 

260 

28 

10.265 

-55.1 

269 

56.7 

28 

10.110 

-53.7 

264 

83.5 

28 

9.876 

-52.8 

269 

■  8.4 

28 

10.272 

-54.0 

258 

87.0 

28 

10.220 

-68.0 

310 

46.0 

200 

28 

11.680 

-57.1 

264 

61.2 

27 

11.533 

-54.7 

263 

80.8 

28 

11.326 

-49.7 

262 

7.6 

28 

11.691 

-66.5 

257 

87.6 

26 

11.620 

-56.9 

306 

47.4 

175 

28 

12.527 

-56.9 

261 

61.0 

27 

12.387 

-54.9 

262 

70.9 

28 

12.202 

-48.7 

236 

6.6 

28 

12.638 

-56.9 

263 

82.0 

28 

12.458 

-58.7 

296 

43.9 

150 

28 

13.502 

-57.7 

263 

60.4 

27 

13.373 

-55.0 

261 

65.1 

28 

13.215 

-46.5 

227 

7.2 

28 

13,513 

-57.5 

260 

74.6 

28 

13.427 

-58.6 

298 

42.6 

125 

27 

14.644 

-60.3 

263 

53.0 

27 

14.533 

-56.7 

261 

59.8 

28 

14.416 

-48.5 

219 

8.4 

28 

14.659 

-59.6 

262 

67.4 

28 

14.569 

-59.9 

298 

43.3 

100 

27 

16,027 

-62.9 

264 

48.6 

27 

16.940 

-69.3 

262 

52.1 

28 

16.879 

-49.5 

206 

8.9 

26 

16.042 

-62.1 

264 

63.2 

28 

15.966 

-61.9 

301 

35.2 

80 

27 

17,397 

-63.4 

264 

38.5 

27 

17.342 

-58.4 

261 

44.7 

26 

17.336 

-50.7 

201 

7.4 

26 

17.420 

-62.1 

263 

44.7 

28 

17.330 

-63.1 

301 

31.1 

70 

27 

16,219 

-63.4 

264 

34.4 

27 

18.191 

-58.6 

258 

40.8 

26 

18.205 

-51.0 

202 

6.2 

26 

18.248 

-60.7 

262 

38.5 

28 

18.149 

-63.3 

302 

24.3 

60 

27 

19,166 

-62.8 

263 

34.2 

27 

19.152 

-67.8 

259 

33.0 

26 

19.207 

-51.2 

198 

6.4 

26 

19,^09 

-59.8 

256 

26.2 

28 

19.096 

-63.6 

302 

22.3 

50 

27 

20,294 

-60.3 

269 

27.0 

27 

20.309 

-54.9 

260 

30.7 

28 

20.391 

-51.7 

183 

5.8 

26 

20.357 

-57.0 

258 

26.0 

28 

20.216 

-63.0 

296 

19.8 

40 

27 

21,698 

-56.8 

253 

25.1 

26 

21.740 

-53.6 

251 

19.6 

27 

21.840 

-52.3 

163 

6.4 

26 

21.781 

-54.4 

254 

17.5 

28 

21,597 

23.404 

-60.6 

290 

12.2 

30 

27 

23,531 

-54.6 

246 

18.7 

25 

23,596 

-52.9 

247 

11.3 

26 

23.706 

-62.1 

120 

3.3 

26 

23.625 

-54.6 

254 

7.8 

27 

-67.1 

271 

11.1 

25 

27 

24,700 

-54.2 

236 

8.4 

25 

24,770 

-53.7 

227 

4.5 

25 

24.880 

-62.4 

97 

5.6 

24 

24.792 

-54.1 

276 

1.7 

27 

24.564 

-54.9 

275 

8.2 

20 

27 

26,130 

-54.0 

189 

6.2 

24 

26,199 

-54.4 

236 

3.5 

24 

26.320 

-62.7 

87 

7.8 

21 

26,228 

-62.5 

72 

2.9 

27 

25.998 

-52.7 

255 

11.1 

15 

26 

27,981 

-52.1 

251 

3.1 

16 

28,036 

-53.2 

273 

7.2 

18 

28.163 

-63.8 

75 

6.0 

16 

28,094 

-50.8 

114 

2.3 

27 

27.863 

-51.1 

266 

16.3 

10 

23 

30,632 

-48.0 

319 

.6 

5 

30,856 

-61.0 

24 

30.509 

-48.7 

266 

20.6 

7 

22 

33,015 

-43.6 

279 

14.2 

23 

32,881 

-45.4 

267 

28.2 

5 

20 

35,281 

-39.8 

20 

39.132 

-41.1 

See    refereace    oote   at   end   of    table 


RAWINSONDE  DATA 


A 

wrog*  monthly  values 

FEBRUARY  1963 

OAKLAND* 

1019  > 

:alif 

OKLAHOMA  cur.  OKLA. 
973  MB 

OLYMPIA.  WASH. 
1011  MB 

OMAHA,  NEBR. 
969  MB 

PEORIA, 
996 

ILL. 

HB 

1 

s  1 
1  1 

20 

M 
< 

1 

1 

1 

• 
> 

Wind 

II 

1 

H 

1 

Wind 

Ij 

2  o 

! 

1 

t 

M 

1 
£ 

Wind 

2  0 

1 

I 

1 

1 

i 
1 

m 

Wind 

■bJ 
1  1 

2o 

1 

1 

1 

Wind 

H 

J 

I 

1 

I 

j 

i 

J 

1 

1 

1 

SURFACE 

28 

6 

11.6 

87 

149 

1.9 

28 

392 

-   .6 

73 

57 

1.4 

28 

58 

4.8 

94 

209 

2.7 

28 

403 

-  5.9 

75 

279 

2.5 

24 

200 

-  9.2 

76 

251 

1.4 

1000 

28 

164 

1J.4 

83 

187 

1.4 

28 

171 

28 

149 

209 

4.1 

28 

166 

24 

164 

960 

28 

597 

12.2 

71 

298 

.8 

28 

586 

1.9 

53 

167 

1.2 

28 

573 

7.6 

73 

196 

8.5 

28 

667 

-  5.4 

68 

284 

5.4 

24 

665 

-  6.7 

66 

270 

8.7 

900 

28 

1.047 

10.7 

61 

290 

3.1 

28 

1.021 

3.6 

46 

280 

7.4 

28 

1.017 

5.9 

69 

206 

13.2 

28 

983 

-  3.9 

60 

306 

15.7 

24 

985 

-  6.7 

54 

290 

12.8 

830 

28 

1.522 

8.6 

53 

253 

5.8 

28 

1.485 

3.1 

45 

296 

11.5 

28 

1.483 

3.5 

65 

217 

15.7 

28 

1.435 

-  3.9 

56 

311 

21.4 

24 

1,432 

-  6.9 

53 

286 

18.  1 

800 

28 

2.021 

6.0 

49 

264 

8.4 

28 

1.974 

1.1 

43 

298 

13.4 

28 

1.973 

1.2 

58 

221 

15.2 

28 

1.912 

-  5.4 

51 

312 

26.6 

24 

1.906 

-  7.2 

49 

290 

21.4 

750 

28 

2.647 

3.2 

42 

264 

9.9 

28 

2.490 

-  1.6 

41 

301 

15.2 

28 

2.487 

-  1.7 

56 

227 

16.3 

28 

2,418 

-  7.4 

50 

306 

26.8 

24 

2.407 

-  9,0 

47 

291 

26.2 

700 

28 

3.104 

.1 

37 

259 

13.0 

28 

3.037 

-  4.6 

38 

302 

18.7 

28 

3.036 

-  4.7 

51 

234 

16.7 

28 

2,952 

-10.1 

49 

310 

33.8 

24 

2.939 

-U.4 

48 

293 

31.1 

650 

28 

3.691 

-  3.7 

266 

16.1 

28 

3.613 

-  7.9 

37 

297 

18.8 

28 

3.610 

-  7.9 

43 

238 

18.7 

28 

3,616 

-12.9 

47 

307 

37.6 

24 

3.504 

-14,3 

294 

34.0 

600 

28 

4.321 

-  8.0 

266 

19.8 

28 

4.236 

-11.5 

37 

287 

23.9 

28 

4.233 

-12.1 

39 

240 

18.8 

28 

4,126 

-16.4 

48 

306 

40.8 

24 

4,108 

-17.9 

51 

295 

38.3 

550 

28 

4,986 

-12.6 

41 

266 

23.7 

28 

4.891 

-15.8 

36 

286 

27.2 

28 

4,886 

-16.8 

43 

240 

19.2 

28 

4,773 

-20.4 

40 

306 

43.1 

24 

4.750 

-22,  1 

48 

290 

41.6 

500 

28 

5.713 

-17.4 

43 

267 

24.7 

28 

6.609 

-20.7 

283 

32.1 

28 

5.602 

-21.8 

44 

245 

19.8 

28 

6.475 

-26.3 

38 

305 

45.9 

24 

6.448 

-26.3 

290 

46.6 

450 

28 

6.488 

-23.1 

42 

274 

27.2 

28 

6.374 

-26.5 

276 

34.8 

28 

6.363 

-27.4 

42 

268 

21.2 

28 

6,230 

-30.4 

304 

47.8 

24 

6.198 

-31.2 

289 

64.4 

1>00 

28 

7.346 

-29.5 

44 

279 

27.2 

28 

7.219 

-33.2 

280 

39.6 

28 

7.207 

-33.7 

266 

22.5 

28 

7,061 

-36.6 

300 

63.0 

24 

7.027 

-36.7 

289 

69.7 

350 

28 

8.284 

-37.0 

284 

27.8 

28 

8.143 

-40.7 

285 

43.9 

28 

8.129 

-40.9 

266 

25.3 

28 

7,973 

-43.7 

299 

65.4 

24 

7.939 

-43.3 

289 

62.8 

300 

28 

9.332 

-45.4 

286 

30.9 

28 

9.174 

-49.0 

289 

49.2 

28 

9.158 

-49.2 

273 

29.9 

28 

8.992 

-51.4 

298 

66.2 

24 

8.960 

-60.5 

287 

64.1 

250 

28 

10.624 

-54.4 

286 

39.2 

28 

10.360 

-56.6 

280 

54.8 

28 

10.331 

-57.4 

282 

36.3 

28 

10.168 

-57.6 

299 

57,9 

24 

10.132 

-66.2 

287 

62.8 

200 

28 

11.931 

-60.4 

281 

46.0 

28 

11.751 

-69.6 

282 

60.4 

28 

11.724 

-61.2 

279 

36.9 

28 

11.564 

-57.5 

298 

55.2 

24 

11.546 

-56.9 

285 

60.0 

175 

28 

12.763 

-60.0 

281 

61.7 

27 

12.595 

-68.8 

282 

63.0 

28 

12.553 

-60.3 

281 

34.8 

28 

12.408 

-57.4 

296 

64.4 

24 

12.392 

-66.5 

284 

54.0 

150 

28 

13.728 

-59.8 

283 

49.0 

27 

13.562 

-59.6 

281 

60.6 

28 

13.521 

-68.0 

286 

27.2 

28 

13,383 

-67.2 

294 

50.3 

24 

13.369 

-56.8 

283 

54.2 

126 

28 

14.860 

-62.7 

280 

41.8 

27 

14,696 

-61.9 

282 

66.5 

27 

14.669 

-69.9 

286 

24.5 

28 

14,633 

-58.7 

293 

46.3 

24 

14.622 

-57.7 

286 

45.6 

100 

28 

16.226 

-66.0 

284 

35.2 

27 

16,068 

-64.6 

283 

46.0 

27 

16.059 

-61.4 

286 

22.2 

28 

15,930 

-60.4 

292 

40.0 

24 

15.923 

-60.0 

283 

41.6 

SO 

27 

17,666 

-67.0 

289 

27.0 

26 

17,423 

-66.8 

283 

36.6 

26 

17.441 

-62.6 

292 

18.3 

28 

17,315 

-61.9 

292 

33.0 

24 

17,311 

-61.1 

280 

35.0 

70 

27 

18.377 

-66.9 

293 

24.3 

26 

18.235 

-65.6 

280 

31.9 

24 

18.274 

-62.6 

307 

13.6 

28 

18,138 

-62.1 

291 

29.0 

23 

18,145 

-61.3 

277 

30.9 

60 

26 

19.301 

-66.6 

301 

19.4 

24 

19.171 

-64.6 

277 

26.4 

24 

19.220 

-62.7 

317 

10.7 

28 

19.092 

-62.1 

288 

24.9 

23 

19,098 

-61.6 

272 

29.5 

50 

25 

20.402 

-66.1 

315 

14.6 

22 

20.289 

-63.1 

269 

22.0 

23 

20.350 

-62.1 

330 

9.9 

28 

20.220 

-61.3 

282 

22.7 

22 

20,228 

-60.2 

262 

25.5 

40 

24 

21.761 

-64.2 

323 

13.8 

17 

21.677 

-60.2 

266 

25.6 

23 

21,730 

-61.0 

354 

8.0 

26 

21.608 

-59.1 

258 

15.5 

22 

21,629 

-67.3 

259 

25.6 

30 

21 

23.539 

-60.7 

324 

13.2 

13 

23.489 

-66.0 

263 

28.2 

19 

23.519 

-68.6 

23 

8.9 

20 

23.434 

-54.4 

262 

13.2 

22 

23,460 

-54.9 

244 

23.1 

25 

19 

24.680 

-58.3 

322 

11.5 

10 

24.642 

-53.9 

19 

24.666 

-67.7 

42 

8.5 

18 

24.609 

-62.4 

254 

10.1 

22 

24,629 

-53.8 

237 

23.6 

20 

19 

26,093 

-55.4 

300 

10.5 

6 

26.059 

-62.4 

16 

26.070 

-65.5 

61 

10.1 

12 

26.051 

-61.6 

240 

9.7 

22 

26.066 

-53.5 

241 

20.6 

15 

19 

27,941 

-52.4 

286 

19.0 

6 

27.862 

-61.2 

5 

27.910 

-51.7 

21 

27.917 

-62.9 

246 

18.1 

10 

18 

30.584 

-47.9 

282 

32.4 

20 

30.545 

-60.3 

260 

22.3 

7 

17 

32.952 

-44.9 

279 

37.7 

19 

32.900 

-46.5 

265 

44.1 

5 

15 

36.203 

-41.4 

16 

35.141 

-42.6 

PITTSBURGf 

.  PA 

PONAPE.  CAROLINE 

S. 

PORTLAND 

ME. 

RAPID 

CITY, 

S.  DAK. 

ST.  CLOUD, 

MINN 

975  ► 

B 

1006  MB 

1011  MB 

904  MB 

980  MB 

SURFACE 

28 

353 

-  9.2 

80 

256 

2.9 

28 

39 

26.1 

83 

66 

7.2 

28 

20 

-11.0 

74 

271 

6.2 

28 

966 

-  3.4 

76 

324 

5.8 

28 

316 

-14.4 

77 

321 

3.1 

1000 

28 

158 

28 

88 

26.0 

82 

67 

8.9 

28 

104 

268 

10.3 

28 

161 

28 

162 

950 

28 

656 

-  7.9 

65 

262 

8.0 

28 

533 

23.2 

83 

76 

16.3 

28 

503 

-  9.9 

69 

285 

18,6 

28 

581 

28 

552 

-13.5 

69 

34  3 

6.1 

900 

28 

976 

-  8.9 

65 

263 

14.8 

28 

1.012 

20.1 

83 

80 

17.7 

28 

917 

-11.4 

62 

293 

17.1 

28 

1.000 

-  3.6 

71 

340 

6.2 

28 

964 

-12.8 

68 

326 

9.3 

850 

28 

1.417 

-10.1 

63 

269 

19.0 

28 

1.505 

17.7 

78 

83 

17.5 

28 

1,3  64 

-12.2 

60 

290 

20.2 

28 

1.457 

-  1.3 

58 

317 

19.6 

28 

1.401 

-12.0 

61 

316 

13.2 

800 

28 

1.884 

-11.2 

60 

271 

23.9 

28 

2.022 

15.3 

72 

86 

15.2 

28 

1.818 

-12.5 

64 

280 

23.3 

28 

1,938 

-  3.8 

69 

319 

24.5 

28 

1.866 

-12.2 

68 

309 

19.2 

750 

28 

2.381 

-12.6 

59 

276 

28.6 

28 

2.563 

12.5 

67 

89 

17.1 

28 

2.310 

-13.6 

49 

272 

29.1 

28 

2.443 

-  6.0 

57 

321 

28.2 

28 

2.369 

-13.0 

51 

311 

24.1 

700 

28 

2.904 

-14.2 

68 

272 

36.6 

28 

3.146 

9.4 

67 

97 

16.7 

28 

2.833 

-16.8 

51 

266 

33.8 

28 

2.983 

-  8.9 

66 

319 

31.3 

28 

2.882 

-15.1 

50 

314 

27.4 

650 

28 

3.463 

-16.3 

56 

271 

38.1 

28 

3.753 

5.9 

67 

94 

20.0 

28 

3.387 

-18.3 

52 

266 

40.6 

28 

3.547 

-12.5 

51 

319 

33.2 

28 

3.438 

-17.8 

60 

313 

32.1 

600 

28 

4.064 

-19.2 

53 

271 

41.4 

28 

4.410 

2.3 

58 

91 

21.2 

28 

3.984 

-21.0 

52 

26  3 

44.6 

28 

4.160 

-16.3 

47 

317 

34.0 

28 

4,034 

-20.9 

47 

313 

34.8 

550 

28 

4.702 

-22.8 

48 

272 

45.3 

28 

6.104 

-  1.6 

56 

87 

23.3 

28 

4,618 

-24.5 

48 

262 

63.4 

28 

4,808 

-20.4 

42 

316 

37.5 

28 

4,671 

-24.8 

45 

316 

36.9 

500 

28 

5.401 

-26.9 

44 

271 

50.9 

28 

5.863 

-  6.0 

68 

93 

23.1 

28 

5.312 

-28.7 

45 

262 

67.9 

28 

6,609 

-26.2 

43 

315 

38.7 

28 

5.360 

-28.9 

41 

318 

38.1 

450 

28 

6.146 

-31.9 

268 

58.7 

28 

6.679 

-10.7 

52 

96 

26.8 

28 

6.066 

-33.2 

46 

261 

63.5 

28 

6,257 

-30.8 

40 

312 

42.0 

28 

6.099 

-33.8 

317 

42.7 

400 

28 

6.978 

-37.5 

267 

64.9 

28 

7.679 

-16.1 

41 

94 

26.3 

28 

6,878 

-38.9 

259 

62.8 

28 

7,091 

-37.0 

310 

46.2 

28 

6.922 

-39.6 

317 

48.2 

350 

28 

7.388 

-43.3 

268 

73.6 

28 

8.672 

-23.0 

92 

25.3 

28 

7.783 

-44.7 

261 

68.6 

28 

8,000 

-44.2 

312 

47.4 

28 

7.823 

-46.1 

316 

48.2 

300 

28 

8.911 

-49.9 

264 

75.0 

28 

9,683 

-31.3 

91 

23.7 

28 

8.804 

-49.7 

258 

73.3 

28 

9.017 

-51.6 

314 

53.2 

28 

8.834 

-52.3 

317 

49.0 

250 

28 

10.088 

-54.9 

262 

75.0 

28 

10,947 

-41.6 

98 

21.6 

28 

9.986 

-53.1 

256 

70.1 

28 

10.181 

-68.4 

314 

52.7 

28 

10.001 

-56.3 

313 

50.7 

200 

28 

11.610 

-55.6 

261 

77.1 

28 

12,420 

-54.3 

102 

21.4 

28 

11.424 

-62.8 

256 

67.8 

28 

11.679 

-69.6 

313 

51.1 

29 

11.418 

-56.6 

306 

44.1 

175 

28 

12.360 

-56.3 

266 

72.3 

28 

13,262 

-61.3 

101 

19.2 

28 

12.286 

-52.6 

254 

64.9 

28 

12.417 

-58.4 

310 

48.8 

28 

12.269 

-55.6 

306 

44.7 

150 

28 

13.342 

-56.0 

26  3 

67.2 

28 

14,202 

-68.9 

96 

20.4 

28 

13.281 

-63.0 

254 

64.3 

28 

13.388 

-58.1 

307 

42.0 

28 

13.251 

-55.7 

303 

41.8 

125 

28 

14.498 

-67.4 

262 

62.4 

27 

15,269 

-76.9 

94 

22.2 

28 

14,453 

-64.4 

252 

56.0 

28 

14.533 

-59.6 

307 

39.4 

28 

14.409 

-66.8 

304 

39.8 

100 

28 

15.903 

-68.9 

264 

50.3 

26 

16,527 

-82.8 

101 

21.4 

28 

15.877 

-56.7 

264 

49.0 

28 

15.925 

-61.2 

309 

33.6 

27 

15.818 

-68.7 

307 

32.6 

80 

28 

17.301 

-69.0 

261 

38.1 

26 

17.777 

-80.4 

111 

7.2 

28 

17,299 

-56.6 

262 

39.6 

27 

17.305 

-62.3 

312 

30.9 

26 

17.220 

-69.7 

302 

29.5 

70 

28 

18.136 

-69.4 

268 

36.6 

23 

18.536 

-78.7 

266 

2.6 

28 

18,160 

-56.7 

248 

37.3 

27 

18.136 

-62.5 

311 

25.6 

26 

18.060 

-60.0 

301 

26.0 

60 

28 

19.101 

-69.9 

254 

32.6 

22 

19.422 

-75.2 

296 

2.5 

28 

19.133 

-64.3 

245 

30.9 

27 

19.083 

-62.7 

315 

21.0 

26 

19.016 

-60.3 

305 

22.3 

50 

28 

20.247 

-56.8 

256 

34.0 

21 

20.489 

-70.7 

86 

10.5 

28 

20.308 

-52.1 

236 

21.0 

27 

20.206 

-62.0 

316 

17.3 

25 

20.156 

-59.3 

301 

17.7 

40 

28 

21.671 

-54.1 

24  6 

23.9 

20 

21.823 

-66.7 

87 

32.3 

26 

21.747 

-50.9 

234 

16.9 

26 

21.592 

-59.8 

320 

12.2 

26 

21.561 

-56.7 

293 

14.8 

30 

28 

23.522 

-53.0 

236 

20.0 

20 

23.589 

-60.5 

91 

52.1 

26 

23.621 

-61.3 

220 

9.7 

24 

23.413 

-56.5 

333 

6.2 

24 

23.395 

-54.6 

275 

7.6 

26 

28 

24.697 

-53.5 

221 

12.6 

19 

24.736 

-66.9 

90 

53.2 

26 

24,800 

-62.8 

212 

6.8 

24 

24.676 

-54.5 

345 

3.3 

24 

24.667 

-53.0 

261 

8.7 

20 

28 

26.132 

-53.6 

222 

9.7 

17 

26.173 

-52.3 

91 

53.0 

22 

26.240 

-53.3 

212 

6.2 

21 

26.008 

-63.2 

322 

3.5 

24 

26.009 

-62.5 

223 

9.9 

15 

27 

27.989 

-52.7 

240 

7.6 

15 

28.048 

-47.4 

93 

47.4 

13 

28.100 

-51,9 

16 

27.879 

-62.1 

280 

8.9 

21 

27.887 

-62.2 

223 

12.2 

10 

26 

30.620 

-51.0 

256 

11.1 

10 

30.736 

-44.0 

8 

30.514 

-50.3 

20 

30.511 

-51.2 

252 

14.0 

7 

23 

32.976 

-46.8 

260 

26.2 

16 

32.847 

-49.1 

273 

18.7 

6 

IS 

35.205 

-43.0 

14 

35,034 

-47.4 

ST.  PAUL  IS.. 

ALA; 

KA 

SALEM.  GREG. 

SALT  LAKE  CIl 

Y.  U 

AH 

SAN  AN 

IONIC. 

TEX« 

S 

SAN  DIESO.  C 

ALIF 

1006  f 

B 

1011  MB 

876  C 

B 

990  H 

B 

1003  N 

B 

SURFACE 

28 

10 

-  6.1 

82 

26 

14.0 

28 

61 

6.5 

91 

185 

3.3 

28 

1.288 

.1 

72 

167 

5.6 

28 

243 

5.9 

7, 

4 

3.1 

28 

124 

12.0 

87 

36 

1.4 

1000 

28 

54 

21 

13.8 

28 

163 

7.8 

84 

193 

5.4 

28 

208 

28 

163 

28 

151 

48 

1.6 

950 

28 

455 

-  7.8 

77 

27 

17.5 

28 

576 

9.1 

70 

199 

7.8 

28 

623 

28 

584 

8.8 

53 

33 

1.7 

28 

584 

14.0 

64 

346 

3.1 

900 

28 

875 

-  7.7 

59 

27 

15.7 

28 

1.025 

7.2 

63 

209 

12.6 

28 

1.066 

28 

1.033 

8.7 

41 

32  7 

1.0 

28 

1,040 

13.6 

49 

331 

6.4 

850 

28 

1.319 

-  8.3 

61 

29 

12.6 

28 

1.494 

4.8 

64 

218 

15.3 

28 

1.527 

4.0 

66 

171 

5.8 

28 

1.505 

8.1 

35 

266 

3.9 

28 

1,520 

11.4 

43 

319 

7.8 

800 

28 

1.788 

-  9.7 

44 

29 

9.7 

28 

1.986 

2.2 

60 

219 

16.9 

28 

2.019 

2.0 

51 

218 

3.3 

28 

2.004 

6.9 

276 

7.4 

28 

2,024 

8.4 

41 

317 

8.9 

760 

28 

2.283 

-11.7 

22 

10.9 

28 

2.504 

-   .9 

68 

228 

18.3 

28 

2.638 

-  1.4 

47 

286 

6.8 

27 

2.530 

3.2 

285 

13.4 

28 

2,549 

5.5 

34 

316 

9.1 

700 

28 

2.810 

-14.4 

21 

11.3 

28 

3.053 

-  3.9 

60 

234 

18.5 

28 

3.083 

-  5.0 

45 

302 

10.7 

27 

3.088 

.1 

290 

17.5 

28 

3,116 

2.3 

28 

309 

10.9 

660 

28 

3.366 

-17.7 

12 

11.1 

28 

3.631 

-  7.4 

45 

236 

18.8 

28 

3.661 

-  8.2 

43 

306 

15.2 

27 

3.676 

-  3.0 

288 

22.9 

28 

3.701 

-  1.5 

304 

14.2 

600 

28 

3.963 

-21.4 

3 

10.1 

28 

4.253 

-11.8 

43 

240 

19.6 

28 

4,280 

-11.9 

40 

308 

19.2 

27 

4.308 

-  7.2 

285 

25.3 

28 

4.346 

-  5.6 

301 

16.3 

550 

28 

4.694 

-25.9 

3 

10.1 

28 

4.909 

-16.1 

42 

243 

19.4 

28 

4,937 

-16.4 

42 

306 

24.1 

27 

4.977 

-11.7 

282 

29.0 

28 

5.010 

-10.3 

299 

19.8 

500 

28 

5.283 

-30.4 

347 

13.0 

28 

5.626 

-20.9 

43 

246 

20.4 

28 

5.651 

-21.4 

42 

302 

27.4 

27 

5.703 

-17.0 

284 

29.5 

28 

5.749 

-15.7 

295 

21.4 

450 

28 

6.021 

-35.4 

345 

15.9 

28 

6.390 

-26.2 

250 

24.9 

28 

6.414 

-27.1 

43 

309 

27.6 

27 

6.479 

-22.9 

280 

35.0 

28 

6.524 

-21.9 

290 

23.5 

400 

28 

6.836 

-41.4 

343 

16.5 

28 

7.238 

-32.7 

44 

268 

26.1 

28 

7.258 

-33.4 

40 

307 

30.3 

27 

7.337 

-29.3 

281 

41.2 

28 

7,392 

-28.6 

287 

27.6 

360 

28 

7.730 

-47.7 

340 

16.9 

28 

8.164 

-40.1 

260 

28.0 

28 

8.181 

-40.6 

305 

32.6 

27 

8.277 

-36.1 

280 

48.6 

28 

8.336 

-35.6 

285 

31.7 

300 

28 

8.734 

-63.4 

338 

16.7 

28 

9.199 

-48.2 

265 

32.1 

28 

9,214 

-48.4 

306 

37.3 

27 

9.329 

-44.0 

278 

55.0 

26 

9.389 

-43.9 

287 

37.1 

250 

27 

9.893 

-65.9 

337 

10.7 

28 

10.377 

-56.6 

278 

39.2 

28 

10.390 

-57.0 

306 

37.5 

27 

10.531 

-52.1 

275 

67.0 

28 

10.591 

-52.3 

292 

45.5 

200 

27 

11.321 

-62.9 

328 

3.5 

28 

11.774 

-61.3 

280 

38.3 

28 

11.784 

-61.4 

302 

41.0 

27 

11,960 

-56.6 

273 

79.9 

28 

12.013 

-57.3 

291 

54.6 

176 

27 

12.186 

-61.1 

155 

1.6 

28 

12.603 

-60.2 

276 

36.6 

28 

12.614 

-59.9 

300 

42.7 

27 

12.802 

-69.0 

273 

80.8 

28 

12.856 

-58.1 

288 

65.6 

150 

27 

13.189 

-60.6 

161 

3.9 

28 

13.671 

-58.6 

275 

33.8 

28 

13.678 

-69.7 

299 

42.6 

27 

13.763 

-61.4 

275 

74.2 

28 

13.821 

-60.9 

285 

56.2 

125 

27 

14.378 

-60.2 

139 

6.6 

28 

14.714 

-60.0 

279 

29.3 

28 

14.712 

-62.2 

300 

38.3 

26 

14.878 

-65.6 

278 

61.0 

28 

14.943 

-65.3 

284 

49.4 

100 

26 

15.827 

-60.0 

150 

8.0 

28 

16.101 

-62.6 

284 

22.9 

28 

16.082 

-64.7 

302 

32.4 

26 

16.220 

-69.7 

277 

49.4 

27 

16.285 

-69.2 

290 

40.4 

80 

26 

17.280 

-51.2 

144 

8.9 

28 

17.472 

-63.5 

299 

17.6 

27 

17.439 

-66.4 

303 

28.4 

25 

17.546 

-71.0 

272 

37.3 

27 

17.611 

-70.7 

293 

30.6 

70 

26 

18.160 

-51.8 

139 

9.1 

27 

18.294 

-63.7 

316 

14.2 

27 

18.257 

-65.4 

308 

26.3 

25 

18.348 

-69.8 

273 

33.0 

27 

18.407 

-69.3 

298 

26.6 

60 

26 

19.142 

-52.6 

136 

8.6 

26 

19.244 

-64.0 

330 

10.5 

25 

19.184 

-65.1 

313 

19.6 

24 

19.262 

-67.7 

27  3 

26.6 

27 

19.326 

-68.3 

304 

19.6 

50 

24 

20.319 

-53.5 

125 

8.2 

25 

20.367 

-63.4 

357 

11.6 

25 

20.296 

-64.9 

319 

16.7 

22 

20.376 

-63.9 

267 

20.0 

26 

20.422 

-66.7 

307 

17.6 

40 

23 

21.748 

-54.2 

119 

9.9 

23 

21.760 

-62.1 

20 

11.7 

20 

21.663 

-63.6 

335 

12.0 

20 

21.760 

-59.4 

262 

22.5 

24 

21.782 

-63.6 

300 

13.6 

30 

22 

23.695 

-54.2 

103 

11.7 

23 

23.538 

-69.7 

34 

12.2 

18 

23.465 

-58.8 

363 

11.9 

16 

23.577 

-55.9 

264 

23.7 

24 

23.670 

-58.4 

281 

16.2 

26 

18 

24.763 

-54.3 

98 

11.9 

21 

24.677 

-58.2 

36 

11.5 

16 

24.606 

-57.5 

367 

9.6 

15 

24.743 

-54.3 

256 

16.7 

22 

24.726 

-55.2 

271 

18.1 

20 

15 

26.191 

-54.7 

74 

16.6 

21 

26.087 

-56.8 

32 

10.3 

14 

26,011 

-55.4 

316 

8.6 

15 

26.177 

-53.7 

268 

10.5 

21 

26.154 

-51.8 

271 

24.3 

15 

10 

28.025 

-54.2 

20 

27.923 

-54.4 

16 

8.0 

10 

27.871 

-52.5 

9 

28.002 

-55.0 

12 

28.016 

-49.1 

10 

12 

30.519 

-52.8 

7 

30.673 

-44.8 

S««  r«f«r«ace  note  «t  end  of   table 


RAWINSONDE  DATA 

Average  monthly  value* 


FEBRUARY  1963 


SAN  JUANf 

P.    R. 

SANTA  MONICA 

CALIF. 

SAULT  STE.  MARIE. 

"IICH. 

SHEMYA.  ALASKA 

SHREVEPORT 

.  LA. 

1016 

MB 

1013  MB 

988  MB 

1001  MB 

1011  MB 

s 

5 

£• 

Wind 

_ 

£■ 

Wind 

S 

a 

Wind 

M 

£■ 

Wind 

M 

1 

Wind 

§ 

11 

0  J 

? 

1 

J3 

(J 

-  \ 

1 

M 

g 

•B  1 

1 

1 

■a 
• 

g 

■^1 

s 

1 

J3 

g 

■So 

1 

9 

g 

Z  C 

1 

i 

B 

> 

CC 

1 

1 
CO 

h 

1 

1 

> 
■■a 

1 

1 

Z  c 

J 

1 

a 

1 

1 

II 

i 

■ 

1 

i 

a 

> 

& 

1 

IJ 

1 

1 

> 

& 

1 

SURFACE 
1000 

26 

6 

21.7 

88 

122 

2.7 

26 

36 

13,7 

78 

28 

1.9 

28 

221 

-16.3 

74 

321 

1.9 

26 

36 

.9 

85 

64 

12.6 

28 

79 

3.7 

74 

55 

1.4 

28 

148 

22.6 

83 

105 

9.3 

28 

151 

15.2 

70 

29 

1.7 

28 

127 

28 

43 

89 

12.2 

26 

168 

3.7 

64 

62 

1.9 

950 

28 

568 

19.9 

61 

99 

13.6 

28 

586 

14.9 

57 

13 

3.5 

26 

513 

-14.9 

66 

309 

5.8 

28 

450 

-  2.2 

76 

66 

16.5 

28 

590 

4.6 

55 

288 

.6 

900 

28 

1*059 

16.8 

79 

97 

13.4 

26 

1.043 

14.1 

336 

4.7 

28 

924 

-15.4 

68 

309 

9.1 

28 

881 

-  5.5 

79 

94 

16.7 

28 

1.027 

5.1 

42 

295 

7.4 

850 

28 

1.544 

13.7 

73 

96 

12.4 

26 

1.523 

11.5 

42 

310 

6.2 

28 

1.355 

-16.0 

64 

296 

13.4 

28 

1,327 

-  8.2 

75 

106 

16.5 

28 

1,492 

3.8 

36 

302 

11.9 

800 

28 

2.053 

11.5 

64 

93 

10.7 

26 

2.027 

8.7 

41 

301 

7.0 

28 

1.811 

-16,6 

64 

294 

20.4 

26 

1,796 

-10.5 

65 

107 

16.3 

28 

1,983 

1.5 

38 

303 

14.0 

750 

28 

2.586 

10.1 

44 

96 

10.7 

26 

2.556 

5.6 

37 

298 

9.7 

28 

2,297 

-17.2 

56 

294 

21.6 

26 

2,292 

-12.3 

48 

107 

14.0 

28 

2,498 

-  1.3 

36 

298 

16.5 

700 

28 

3.163 

7.4 

94 

8.2 

28 

3,119 

2.0 

299 

12.8 

28 

2,811 

-19.1 

50 

296 

23.5 

28 

2.816 

-14.7 

39 

106 

15.0 

28 

3,048 

-  4.1 

36 

295 

21.0 

650 

28 

3.763 

4.7 

110 

7.4 

28 

3,706 

-  2.0 

299 

14.6 

28 

3.359 

-21.9 

45 

297 

25.6 

26 

3,372 

-17.9 

36 

106 

15.3 

28 

3.627 

-  7.1 

35 

289 

24.9 

600 

28 

4.420 

1.6 

122 

5.8 

26 

4,344 

-  6.3 

33 

296 

17.9 

26 

3,945 

-25.2 

45 

299 

26,2 

26 

3,969 

-21.6 

114 

15.2 

26 

4,250 

-10.6 

286 

26.0 

550 

28 

5.106 

-  2.5 

165 

3.3 

28 

5,011 

-11.1 

30 

293 

18.7 

26 

4,570 

-28,6 

42 

295 

28.4 

28 

4,601 

-25,9 

IJO 

15.5 

28 

4,911 

-14.8 

285 

30.9 

500 

28 

5.864 

-  7.2 

211 

4.5 

28 

5.744 

-16.4 

31 

288 

20.6 

26 

5.250 

-32.5 

294 

33.6 

28 

5,289 

-30.7 

'118 

15.9 

28 

5,629 

-19.9 

288 

34.2 

'tSO 

28 

6.671 

-12,6 

251 

6.6 

28 

6.519 

-22.4 

291 

21.0 

26 

5,986 

-37.2 

293 

35.2 

26 

6,022 

-36.2 

126 

15.9 

28 

6,396 

-25,8 

290 

37.7 

400 

28 

7.566 

-19.3 

274 

11.1 

28 

7.383 

-29.0 

286 

24.5 

28 

6,791 

-42.3 

293 

39.1 

26 

6,837 

-42.5 

134 

19.4 

28 

7,244 

-32.3 

282 

39.8 

350 

28 

6.544 

-26,4 

269 

18.3 

28 

8.325 

-36.0 

289 

28.6 

28 

7,664 

-47.7 

291 

42.2 

26 

7,726 

-48.8 

138 

22.2 

28 

8.172 

-39.4 

276 

42.6 

300 

28 

9.640 

-34.6 

269 

22.2 

28 

9.377 

-44,1 

294 

32.8 

28 

8,692 

-51.8 

286 

45.9 

28 

8,724 

-55.6 

139 

22.0 

26 

9.210 

-47.0 

273 

47,4 

250 

28 

10.868 

-44,5 

258 

31.1 

28 

10.569 

-52.7 

292 

42.2 

28 

9,657 

-54.0 

286 

47.6 

28 

9,674 

-58.7 

145 

21.0 

28 

10,398 

-54.2 

271 

59,3 

200 

28 

12.346 

-55.8 

261 

36.5 

28 

11.995 

-58.3 

268 

51.1 

28 

11,302 

-53.0 

264 

43.9 

26 

11.268 

-54.3 

152 

16.1 

28 

11,815 

-57.1 

271 

73,6 

175 

28 

13.183 

-62.0 

266 

37.1 

26 

12.834 

-58.5 

291 

51.3 

27 

12,151 

-52.9 

269 

41.0 

27 

12,146 

-52.3 

155 

13.6 

27 

12,648 

-57.8 

271 

74.6 

150 

27 

14.119 

-68.7 

266 

34.4 

26 

13,799 

-60.7 

267 

49.9 

26 

13,144 

-53.3 

264 

39.1 

27 

13,146 

-51.2 

162 

11.3 

27 

13.616 

-59.7 

271 

73.1 

125 

27 

15.195 

-74.3 

265 

22.3 

26 

14,921 

-64.9 

287 

45.9 

26 

14,316 

-54.3 

263 

37.1 

26 

14,334 

-50.3 

169 

10.1 

26 

14,752 

-63.0 

270 

64.5 

100 

27 

16.460 

-76.4 

261 

17.5 

28 

16,269 

-68.3 

290 

38.5 

26 

15,743 

-55.7 

279 

34.8 

25 

15,769 

-50.3 

173 

8.9 

23 

16.116 

-65.9 

268 

53.8 

80 

27 

17.746 

-78.9 

255 

7.8 

28 

17,599 

-70.1 

295 

30.5 

26 

17,160 

-56.6 

277 

30.7 

23 

17,247 

-50.3 

172 

9.5 

23 

17,464 

-67.1 

270 

39.6 

70 

27 

18.517 

-77.2 

26^ 

2.9 

28 

18,399 

-69.5 

300 

27.8 

26 

18,017 

-56.6 

275 

28.4 

22 

18,119 

-50.9 

160 

9.9 

23 

18.276 

-67.2 

271 

32.3 

60 

26 

19,406 

-72.8 

31 

1.0 

26 

19,318 

-68.3 

308 

22.5 

26 

18.986 

-55.9 

270 

25.5 

22 

19,121 

-51.1 

151 

9.3 

23 

19.201 

-65.4 

267 

29.3 

50 

26 

20.495 

-66.0 

56 

3.5 

26 

20,419 

-67.0 

304 

20.0 

26 

20,149 

-54.6 

257 

20.4 

20 

20,301 

-51.5 

146 

9.7 

22 

20,316 

-62.4 

262 

25.5 

40 

26 

21.666 

-61.3 

45 

5.6 

23 

21,785 

-64.4 

308 

14.2 

26 

21.584 

-52,5 

247 

17.3 

19 

21,748 

-52.6 

130 

13.0 

22 

21.704 

-56.7 

257 

25.6 

30 

26 

23.669 

-57.3 

71 

13.2 

23 

23.562 

-60.0 

297 

15.7 

26 

23.453 

-50.5 

233 

17.7 

18 

23.609 

-52.7 

lie 

12.6 

22 

23.529 

-55,6 

256 

25.3 

25 

25 

24,831 

-54.3 

79 

15.0 

22 

24,707 

-56.4 

290 

15.0 

26 

24.643 

-50.7 

226 

14.4 

18 

24,785 

-53.0 

108 

14.6 

22 

24.692 

-55.1 

261 

19.0 

20 

21 

26.257 

-52.1 

99 

16.5 

21 

26,134 

-52.6 

278 

18.3 

24 

26,097 

-51.4 

217 

13.6 

18 

26,223 

-53.2 

95 

18.3 

21 

26,131 

-53.7 

264 

16.9 

15 

18 

28.109 

-51.5 

103 

6.4 

21 

28.005 

-49.7 

271 

24.1 

24 

27,961 

-52.5 

232 

12.2 

15 

28,080 

-51.8 

93 

24.1 

21 

27,963 

-52,2 

258 

15.9 

10 

14 

30.756 

-45.6 

274 

3.9 

16 

30.675 

-46.3 

269 

16.9 

21 

30,602 

-51.9 

262 

11.3 

8 

30.757 

-50.0 

20 

30,633 

-47.9 

259 

18.3 

7 

7 

33.034 

-42.9 

6 

33.081 

-43.2 

21 

32,937 

-49.0 

269 

17.3 

6 

32.980 

-50.5 

16 

33,030 

-42.6 

265 

35,9 

5 

21 

35,153 

-45.2 

12 

35,267 

-39.4 

SPOKANE.  V 

MSH. 

SWAN  ISLAND 

W. 

TAMPA.  F 

LA. 

TATOOSH  IS. 

WASH 

TOPEKA.  KANS. 

934  h 

IB 

1014  C 

B 

1017  ^ 

B 

1013  MB 

987  MB 

SURFACE 

28 

722 

•  4 

65 

165 

2.1 

28 

10 

24.7 

78 

60 

6.2 

28 

8 

11.0 

88 

78 

1.6 

28 

31 

8.8 

86 

110 

9.5 

28 

269 

-  3.4 

75 

287 

2.1 

1000 

28 

174 

28 

130 

23.9 

77 

62 

7.2 

28 

149 

11.5 

64 

74 

1.0 

28 

136 

128 

8.5 

26 

165 

950 

26 

588 

28 

579 

20.5 

77 

78 

8.5 

28 

575 

10.6 

76 

249 

3.7 

26 

559 

7.3 

76 

171 

12.4 

26 

571 

-  3.3 

63 

293 

7.6 

900 

26 

1.026 

3.0 

75 

197 

7.0 

26 

1.042 

17.5 

72 

105 

6.6 

28 

1,028 

9.8 

65 

255 

10.1 

26 

1,003 

4.9 

75 

186 

15.9 

28 

999 

-  2.7 

57 

293 

13,2 

850 

28 

1.469 

2.5 

64 

231 

6.7 

28 

1.530 

14.7 

61 

118 

5.6 

26 

1.502 

8.4 

55 

262 

14.2 

26 

1.468 

2.9 

65 

201 

18.7 

28 

1.453 

-  2.0 

54 

301 

19.2 

800 

26 

1.978 

.6 

53 

254 

9.9 

28 

2.041 

11.9 

59 

133 

3.5 

28 

2,002 

7.0 

50 

266 

20.2 

28 

1,957 

.5 

62 

212 

19.4 

26 

1.934 

-  3.5 

52 

305 

22.0 

750 

26 

2,490 

-  2.2 

54 

270 

11.7 

28 

2.582 

9.3 

52 

173 

3.3 

27 

2,527 

4.2 

44 

268 

22.9 

28 

2,471 

-  2.2 

60 

217 

19.2 

28 

2.439 

-  6.1 

52 

303 

26.0 

700 

28 

3.038 

-  5.6 

54 

273 

14.2 

28 

3.149 

7.2 

42 

196 

3.1 

27 

3,089 

1.3 

265 

24.9 

26 

3.018 

-  5.3 

56 

218 

20.2 

28 

2.980 

-  8.9 

49 

305 

29.3 

650 

26 

3.611 

-  8.8 

52 

280 

19.2 

26 

3.759 

4.7 

222 

3.5 

27 

3,676 

-  1.8 

262 

29.5 

28 

3,591 

-  9.0 

51 

221 

21.2 

28 

3.545 

-12.1 

47 

305 

32.8 

600 

26 

4.232 

-12.4 

48 

288 

21.2 

28 

4,406 

1.6 

232 

7.4 

27 

4,315 

-  5.6 

26  1 

33.4 

28 

4,210 

-13.0 

51 

230 

22.3 

28 

4,159 

-15.5 

40 

302 

38.1 

550 

28 

4.683 

-16.6 

46 

287 

24.1 

28 

5,093 

-  2.4 

249 

10.1 

27 

4,987 

-  9.4 

255 

37.5 

28 

4,864 

-17,1 

50 

234 

25.5 

28 

4,808 

-19.3 

299 

39.1 

500 

28 

5.601 

-21.8 

42 

287 

25.1 

28 

5,853 

-  7.3 

251 

14.8 

27 

5.724 

-14.1 

254 

41.6 

28 

5,576 

-22,1 

50 

235 

25.5 

26 

5,514 

-23.9 

39 

297 

42.4 

450 

28 

6.359 

-27.4 

286 

24.1 

28 

6,658 

-13.1 

248 

20.6 

27 

6,510 

-19,8 

253 

45.5 

28 

6,332 

-27.7 

48 

240 

26.2 

28 

6,269 

-29.3 

42 

294 

43.1 

400 

28 

7.204 

-34.0 

288 

28.2 

28 

7,554 

-19.7 

249 

27.6 

27 

7,360 

-26.0 

255 

53.2 

28 

7,178 

-34.2 

241 

28.4 

26 

7,107 

-35.6 

294 

45.3 

350 

28 

8.124 

-41.6 

287 

29.0 

28 

8,531 

-27.0 

251 

30.3 

27 

8,333 

-32.6 

255 

62.2 

26 

8,098 

-41.4 

246 

31.9 

26 

8,022 

-43.0 

290 

46.6 

300 

26 

9.152 

-49.5 

293 

33.2 

28 

9.625 

-35.2 

258 

33.4 

27 

9,401 

-40.5 

253 

67.2 

28 

9,126 

-49,4 

254 

34.6 

28 

9,044 

-51.2 

290 

54.4 

250 

28 

10.324 

-56.9 

292 

37,5 

26 

10,870 

-44.9 

247 

43.9 

27 

10,620 

-49.0 

252 

76.4 

28 

10,298 

-57.4 

265 

44.1 

28 

10,211 

-57.6 

286 

56.9 

200 

28 

11.720 

-60.9 

291 

44.1 

27 

12.325 

-55.7 

249 

55.0 

27 

12,059 

-56.2 

252 

83.4 

26 

11,691 

-61.0 

266 

38.1 

28 

11,612 

-59,0 

285 

50.9 

175 

27 

12.551 

-59.4 

299 

37.9 

27 

13,164 

-61.5 

251 

54.6 

27 

12,901 

-59.6 

254 

79.9 

28 

12,524 

-58.9 

266 

35.2 

26 

12,451 

-58.5 

284 

52.5 

150 

27 

13.521 

-57.7 

297 

34.6 

26 

14,110 

-68.0 

255 

47.4 

24 

13,851 

-63.1 

255 

77.9 

28 

13,496 

-67.3 

273 

29.7 

27 

13.410 

-58.0 

286 

49.5 

125 

27 

14.667 

-56.8 

298 

30.9 

26 

15.168 

-74.1 

257 

37.1 

24 

14,961 

-67.2 

258 

60.2 

28 

14,645 

-56.7 

275 

25.3 

27 

14.556 

-59.4 

287 

45.5 

100 

27 

16.062 

-60.8 

304 

26.4 

24 

16.477 

-79,0 

261 

28.4 

21 

16.267 

-71.1 

257 

50.3 

26 

16,048 

-60.2 

282 

20.8 

27 

15,947 

-61.7 

285 

40.6 

80 

27 

17.446 

-62.0 

319 

19.4 

23 

17,740 

-79.9 

255 

16.9 

21 

17,612 

-70.5 

256 

35.6 

26 

17,435 

-61.3 

292 

15.3 

27 

17,322 

-63,2 

283 

36.3 

70 

27 

18.274 

-62.2 

326 

17.5 

23 

18,505 

-77.9 

249 

13.4 

20 

18,418 

-68.4 

256 

26.6 

25 

18.266 

-61.7 

310 

13.2 

27 

18.143 

-63.3 

282 

29.3 

60 

27 

19.224 

-62.2 

332 

16.1 

22 

19,392 

-72.3 

270 

6.6 

20 

19,340 

-65.4 

256 

18.8 

25 

19,220 

-61.9 

325 

11.1 

26 

19,087 

-63.3 

279 

25.6 

50 

27 

20.i53 

-60.9 

350 

13.4 

22 

20,462 

-66.3 

357 

3.5 

19 

20,456 

-62.3 

265 

13.0 

25 

20,349 

-61.6 

352 

10.3 

25 

20.212 

-62.2 

275 

22.5 

40 

26 

21.743 

-60.2 

355 

10.7 

22 

21,849 

-61.7 

69 

10.7 

19 

21.847 

-59.4 

283 

4.7 

23 

21,733 

-60.7 

1 

8.7 

24 

21,597 

-59.9 

271 

21.0 

30 

24 

23.552 

-58.2 

22 

10.5 

22 

23.648 

-57.5 

80 

16.9 

15 

23,663 

-56.7 

55 

6.4 

20 

23,530 

-58.3 

22 

6.5 

18 

23,409 

-55.1 

253 

23.7 

25 

22 

24.721 

-56.3 

27 

11.7 

22 

24,807 

-54.3 

77 

19.6 

14 

24.624 

-54.6 

40 

5.1 

20 

24,679 

-57.3 

34 

8.9 

18 

24,580 

-52.7 

258 

23.9 

20 

17 

26.146 

-55.0 

34 

5.2 

21 

26,246 

-50.9 

78 

21.2 

9 

26,252 

-52.5 

20 

26,094 

-56.1 

43 

9.9 

16 

26,023 

-51.7 

250 

21,4 

15 

12 

27.970 

-53.0 

9 

28,091 

-50.2 

16 

27,919 

-54.8 

20 

2.9 

12 

27,870 

-52.6 

254 

26.0 

10 

11 

30,556 

-52.4 

294 

3.1 

7 

30,479 

-49.9 

7 

8 

32,927 

-51.0 

TRUK.  CAROL] 

NE  i: 

TUCSON,  A 

RI2. 

WAKE  IS.,  PACI 

FIC  t 

REA 

WASH 

NGTON 

0. 

WINNEMUCCA 

NEV 

1010  H 

6 

926  H 

B 

1015  B 

B 

1009  ^ 

B 

672  K 

B 

SURFACE 

28 

2 

26.9 

80 

58 

5.2 

28 

789 

8.2 

59 

144 

6.6 

26 

5 

24.5 

74 

60 

4.1 

28 

84 

-  6.1 

67 

310 

4.1 

26 

1,310 

1.9 

80 

.0 

1000 

28 

93 

26.4 

89 

63 

8.0 

28 

146 

28 

136 

23.5 

73 

63 

5.4 

28 

152 

300 

4.5 

28 

193 

950 

28 

542 

23.5 

81 

82 

16.1 

28 

577 

28 

582 

19.6 

77 

68 

4.3 

28 

557 

-  4.5 

50 

291 

10.1 

28 

614 

900 

26 

1.018 

20.5 

60 

87 

17.3 

28 

1,030 

13.9 

40 

144 

4.9 

28 

1,047 

16.5 

77 

19 

.6 

28 

980 

-  5.9 

48 

288 

15.2 

26 

1,060 

850 

26 

1.512 

17.7 

76 

92 

15.2 

26 

1,509 

11.3 

37 

315 

.6 

28 

1.532 

13.9 

71 

266 

2.1 

28 

1,426 

-  7.2 

51 

267 

17.5 

28 

1,523 

5.2 

56 

188 

2.3 

800 

28 

2.030 

15.3 

71- 

94 

16.7 

28 

2,012 

7.6 

46 

292 

4.1 

28 

2.043 

11.9 

55 

272 

7.0 

28 

1,898 

-  7.6 

47 

261 

22.7 

28 

2,017 

3.5 

51 

239 

5.6 

750 

26 

2.579 

12.6 

67 

93 

17.9 

28 

2,536 

4.5 

37 

289 

7.8 

28 

2.580 

11.3 

31 

273 

11.7 

28 

2,402 

-  9.2 

47 

273 

26.2 

26 

2,539 

.4 

52 

264 

8.7 

700 

28 

3.153 

9.4 

66 

96 

17.9 

28 

3,101 

1.2 

34 

291 

10.5 

28 

3.156 

6.6 

272 

15.5 

28 

2,931 

-11.3 

49 

269 

30.5 

26 

3,068 

-  3.1 

51 

267 

13.2 

650 

28 

3.769 

5.9 

64 

99 

19.6 

28 

3,666 

-  2.6 

29 

299 

12.4 

28 

3.760 

5.6 

269 

19.6 

28 

3,497 

-14,1 

47 

264 

35.4 

26 

3,668 

-  6.6 

48 

269 

13.8 

600 

28 

4.416 

2.3 

62 

99 

21.0 

26 

4,323 

-  6.8 

301 

16.7 

26 

4.416 

2.0 

265 

21.8 

28 

4,101 

-16,8 

45 

264 

36.1 

26 

4,292 

-10.5 

45 

275 

17.3 

550 

28 

5.113 

-  1.5 

60 

100 

21.6 

28 

4,987 

-11.2 

296 

19.0 

28 

5,107 

-  2.1 

265 

24.5 

28 

4,753 

-20.4 

47 

264 

45.9 

26 

4,948 

-14.9 

45 

285 

19.6 

500 

28 

5.872 

-  5.9 

61 

101 

21.2 

28 

5,722 

-16.2 

299 

22.7 

28 

5,864 

-  6.8 

269 

26.6 

28 

5,451 

-24.7 

48 

262 

50.1 

27 

5,674 

-19.9 

45 

288 

22.7 

450 

26 

6.666 

-10.6 

56 

105 

21.8 

26 

6,499 

-21.9 

299 

25.6 

26 

6,673 

-11.2 

272 

32.1 

28 

6,206 

-29.6 

45 

262 

56.5 

27 

6.444 

-25.2 

42 

286 

24.5 

400 

26 

7,591 

-16.1 

45 

105 

23.1 

28 

7,364 

-28.5 

297 

28.4 

26 

7,575 

-16.5 

269 

33.6 

28 

7,041 

-35.2 

262 

65.3 

27 

7,292 

-31.6 

269 

26.6 

350 

28 

6,583 

-22.8 

103 

23.3 

28 

8,306 

-36.1 

291 

32.4 

26 

8,566 

-23.2 

267 

32.8 

28 

7,959 

-41.6 

261 

72.7 

27 

8,222 

-39.1 

294 

28.6 

300 

26 

9,695 

-31.2 

105 

22.3 

26 

9,357 

-44.6 

292 

37.3 

28 

9,675 

-32.0 

273 

33.8 

28 

8,987 

-48.8 

262 

79.9 

27 

9.260 

-47.4 

297 

33.0 

250 

26 

10,960 

-41.5 

113 

22.2 

28 

10,554 

-63.2 

291 

46.0 

28 

10.934 

-42.8 

260 

35.8 

28 

10,170 

-54.3 

259 

61.6 

27 

10.443 

-55.6 

303 

37.5 

200 

26 

12,434 

-54.0 

115 

21.2 

28 

11,977 

-56.9 

286 

54.6 

28 

12,401 

-54.6 

262 

36.3 

28 

11,591 

-55.6 

261 

61.0 

27 

11.643 

-60.9 

307 

40.0 

175 

26 

13,277 

-61.1 

116 

21.2 

26 

12,821 

-57.6 

286 

56.5 

28 

13,242 

-61.1 

279 

32.1 

28 

12,441 

-55.5 

260 

72.9 

27 

12.673 

-59.7 

301 

43.1 

150 

26 

14,217 

-68.7 

112 

19.2 

28 

13,769 

-59.9 

287 

57.7 

28 

14,183 

-68.2 

277 

31.1 

26 

13,422 

-56.6 

261 

69.0 

27 

13.636 

-59.9 

301 

38.5 

125 

26 

15,267 

-76.5 

109 

20.4 

28 

14,915 

-65.0 

269 

46.6 

26 

15,256 

-75.5 

269 

27.0 

26 

14.574 

-56.2 

263 

62,6 

27 

14.771 

-62.1 

302 

35.2 

100 

27 

16,554 

-81.7 

112 

19.8 

28 

16,261 

-66.7 

292 

44.5 

26 

16,524 

-81.7 

264 

23.7 

28 

15.970 

-60.5 

26  3 

50.9 

27 

16.141 

-64.8 

304 

29.1 

80 

25 

17,808 

-79.9 

110 

10.7 

27 

17.595 

-69.7 

294 

32.1 

24 

17,770 

-81.5 

259 

16.7 

26 

17.358 

-60.6 

260 

42.7 

26 

17,496 

-65.7 

314 

21.4 

70 

25 

18,572 

-76.6 

77 

3.1 

26 

18,398 

-68.5 

296 

28.0 

23 

18,523 

-76.1 

263 

10.9 

26 

16,197 

-60.6 

260 

40.8 

25 

16,309 

-65.6 

320 

17.9 

60 

25 

19.459 

-74.5 

59 

2.5 

26 

19,317 

-67.2 

303 

22.7 

23 

19,419 

-71.5 

247 

1.4 

27 

19.150 

-59.2 

259 

35.6 

24 

19,245 

-65.3 

321 

16.0 

50 

25 

20.531 

-70.1 

92 

11. 1 

26 

20.422 

-65.1 

299 

15.2 

22 

20,512 

-65.4 

86 

5.8 

26 

20.296 

-57.3 

252 

28.4 

24 

20,358 

-64.6 

341 

12.2 

40 

24 

21.872 

-65.3 

97 

36.1 

26 

21,793 

-61.5 

262 

16.9 

22 

21,861 

-61.9 

82 

13.8 

25 

21.720 

-54.3 

251 

22.9 

22 

21,724 

-63.1 

5 

11.5 

30 

23 

2  3.649 

-59.7 

94 

50.1 

24 

23,597 

-56.9 

271 

20.4 

22 

23,672 

-58.6 

94 

16.9 

25 

23.567 

-54.2 

238 

18.3 

19 

23,502 

-58.9 

15 

8.9 

25 

23 

24.799 

-55.9 

97 

49.7 

24 

24.762 

-53.6 

263 

21.6 

22 

24,825 

-55,5 

67 

15.0 

25 

24.735 

-54,5 

231 

11.5 

16 

24,652 

-56.8 

25 

7.2 

20 

22 

26.229 

-51.6 

100 

56.9 

24 

26.208 

-50.6 

260 

23.1 

21 

26,258 

-52.6 

60 

13.0 

23 

26.156 

-54.0 

236 

10.1 

15 

26,078 

-55.1 

91 

3.7 

15 

22 

26.114 

-47.3 

101 

42.9 

23 

28.094 

-46.4 

275 

12.6 

19 

28,127 

-49.9 

73 

11.9 

16 

26,019 

-53.6 

231 

8.0 

8 

27,976 

-49.3 

10 

17 

30,811 

-42.5 

90 

13.2 

21 

30.806 

-42.2 

255 

11.7 

19 

30,804 

-44.7 

67 

6.6 

12 

30.669 

-50.1 

245 

6.6 

7 

6 

33,137 

-41.9 

14 

33.261 

-35.6 

272 

19.8 

18 

33,197 

-39.9 

63 

3.3 

9 

33.037 

-45.3 

5 

7 

35.605 

-31.8 

14 

35,497 

-35.8 

231 

7.0 

6 

36.269 

-42.3 

See   rafvreace  aote  at  eod  of   table 


RAWINSONDE  DATA 

Average  moDthly  valu«* 


3  n 

II 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


WINSLOW.  ARIZ. 
855  MB 


1<'>92 

215 

632 

1>07» 

1.537 

2.028 

2.548 

3.101 

3.681 

4.311 

4,971 

5.696 

6.465 

7.321 

8.255 

9.297 

10.484 

11.888 

12.725 

13.686 

14.813 

16.170 

17,516 

18,323 

19,236 

20,341 

21,711 

23,497 

24,650 

26,080 

27,955 

30,626 


UTAT,  ALASKA 
1004  MB 


893 
1.347 
1.825 
2.326 
2,859 
3,420 
4,022 
4,659 
5,352 
6,091 
6. 911 
7,809 
8,817 
9,986 
11,420 


15,909 
17,344 
18,201 
19,185 
20,350 
21,778 
23,628 
24,779 
26.213 
28,053 
30.658 


-  1.4 

-  3.4 

-  6.0 

-  9.0 
-12.3 
-15.7 
-19.6 
-24.1 
-29.0 
-34.6 
-40.4 
-46.7 
-52.3 
-55.0 
-52.4 
-51.5 
-51.2 
-52.0 
-53.6 
-54.0 
-54.6 
-54.8 
-54.7 
-54.2 
-55.0 
-55.0 
-55.0 
-54.6 
-54.3 


15.7 
15.5 
16.7 


28.6 
31.9 
36.7 


20.8 
20.6 
12.6 


7.6 
10.3 


1.196 

186 

610 

1.054 

1,521 

2,020 

2,541 

3,100 

3,684 

4.315 

4,977 

5,704 

6,473 

7,333 

8,267 

9,310 

10,499 

11,906 

12,741 

13,707 

14,837 

16,197 

17,540 

18,346 

19,268 

20.373 

21.728 

23.508 

24.656 

26.086 

27.953 

30,646 


8.2 
5.6 
2.5 

-  .2 

-  4.1 

-  8.4 
-12.9 
-18.2 
-23.9 
-30.3 
-38.0 
-46.3 
-54.7 
■60.0 
-58.8 
-60.2 
-63.2 
-66.5 
-68.4 
-67.7 
-66.6 
-65.5 
-64.0 
-59.1 
-57.0 
-52.8 


46.2 
45.5 
35.0 


13.8 
11.1 
9.7 


YUMA.  ARtZ. 
1001  MB 


131 

135 

571 

1.034 

1,515 

2,020 

2,544 

3,111 

3,699 

4,337 

5.005 

5,739 

6,516 

7,380 

8,322 

9,373 

10,575 

11.994 

12.856 

13.824 

14,943 

16,283 

17,606 

18,398 

19,322 

20,411 

21,761 

23,534 

24.680 

26,109 

27,970 

30,644 


-52.9 
-57.7 
■57.6 


21.2J 
24. ll 


FEBRUAKY  1963 


Note;  All  observations  scheduled  at  1200,  G  C  T  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only-  Although  thenumberof  temperatureobservations  at  any 
given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missing  for  one  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  ■40°C  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i  e.  ,  elevation  angles  less  than 
6°  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  temperature  and  wind  values  are  based  on   15  or  more  observations  at  the  surface  or  5 


observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Relative  humidity 
data  are  not  published  for  standard  pressure  surfaces  for  which  less  than  16  observations  are 
available 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors. 


These  average  values  for  standard  pressure  surfaces  were  obta 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperaturi 
humidity  in  percent,   and  resultant  winds  in  degrees  and  knots 


ned  by  rawinsondes,  dyna 
in  degrees  Celsius,   rela 


SOLAR  RADIATION  DATA 


Solar 

radiation  intensities,  tabulated  In  langleys  per 

minute 

on  a  sur 

face  normal  to  the  direction  of  the  sun. 

FEBRUARY  1963 

Sun's  zenith  distance 

Date 

Sun's  zenith  distance 

Date 

A.M. 

• 

P.M. 

A.M. 

• 

P.M. 

78.T 

7s.r 

70.7* 

60.0* 

60.0" 

7o.r 

75.7- 

ie.T 

78.r 

75.r 

70.r 

60,0* 

60,0* 

7o,r 

75,r 

78.7' 

ALBUQUERQUE,  NEH  MEX. 

BLUE  HILL  OBS.  ,  MASS. 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

* 

1.67 

2.51 

3.35 

4.19 

4.89 

3.92 

2,94 

1,96 

* 

1,96 

2.94 

3,92 

4,89 

Feb. 

2 

3 

4 

5 

6 

7 

12 

13 

14 

16 

17 

18 

19 

23 

24 

26 

28 

Aver- 
ages 

1.05 
1.05 
1.01 
(.57) 
1.02 
1.08 
.93 

1.04 
.95 

.99 

.95 

1.08 

.99 

1.01 

1.13 
1.13 
1.11 
(.85) 
1.13 
1.18 
1.03 

1.13 
1.05 

1.10 
(1.09) 
(1.02) 
1.03 
1.18 
1.09 

1.11 

1.23 
1.21 
1.22 
(.85) 
1.22 
1.27 
1.18 
1.13 
1.23 
1.18 

1.21 
(1.13) 
1.15 
1.14 
1.27 
1.21 

1.20 

1.37 
1.35 
1.34 
1.36 
1.39 
1.28 
1.34 
1.39 

(1.28) 

(1.36) 
1.34 

(1.35) 
1.29 

(1.25) 
1.37 
1.37 

1.35 

1.44 
1.41 
(1.33) 
1.37 
1.43 
1.35 
1.46 
1.44 
1.41 

(1.34) 
D  (1.39) 
(1.40) 
(1.27) 
1.48 
1.49 

1.43 

1.35 
(1.26) 
1.34 
1.31 
1.33 
1.33 
(1.25) 
(1.29) 

1.37 
(1.23) 
1.23 

1.40 

1.33 

1.20 

1.17 
(1.01) 

1.21 
1.19 
1.19 

(1.18) 
1.18 

(1.13) 
1.24 

(1.19) 
1.01 

1.25 

1.18 

1.11 

1.13 
1.09 
1.07 
(1.07) 
1.07 

1.13 

(789) 

1.16 

1.11 

1.03 

1.03 
.98 

1.01 
(.97) 
(.92) 

1.02 

(1.02) 

(.79) 

1.07 

1.02 

Feb. 

1 

3 

4 

8 

9 

10 

14 

15 

16 

17 

18 

20 

21 

22 

23 

25 

26 

27 

Aver- 
ages 

1.01 
1.00 
1.06 

.75 

1.03 
1.03 

.93 
.87 
1.00 
.84 
.87 

0.94 

1.11 
1.11 
1.16 

.90 

1.13 
1.08 

1.00 
.99 

1.05 
.95 
.95 

1.04 

1,22 
1.23 
1.27 

1.01 

1.27 
1.17 

1.05 

1.11 
1.12 
1.13 
1,10 
1.10 

1.15 

1.35 
1.35 
1.41 

'\}}. 

1.41 
1.30 
1.05 
1.18 

1.29 
1.30 
1.30 
1.29 
1.30 

1.29 

1.35 
1.40 
1.44 

1.24 
1.36 
1.49 
1.39 
1.21 

1.40 
1.37 
1.39 
1.39 
1.46 

1.38 

1.39 
1.41 

1.30 
1.41 
1.29 
1.15 

1.35 
1.30 
1.24 
1.30 
1.25 
1.37 

1.31 

0.99 
1.27 

1.20 

1.24 

.95 

1.15 
1.27 

.94 

1.20 
1.07 
1.01 
1,16 
1,05 
1,21 

1.12 

0,84 
1.15 

1.06 

1.08 

.82 

1.01 
1.14 

.77 

1.04 
.96 
.86 
.95 
.91 

1.10 

0.98 

0.74 
1.05 

.98 
.91 
.72 

.90 
1.05 

.65 

.94 
.83 

.75 
.78 
.83 

1.00 

0.87 

MADISON,  WIS. 

MAUNA  LOA  OBS.,  HAWAII 

Ail  mass 

Air  mass 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

3.36 

2.69 

2.01 

1.34 

* 

1.34 

2.01 

2.69 

Feb. 

S    .99 
0.99 

S   1.08 
S   1.07 

1.08 

S   1.22 
S   1.20 

1.21 

S   1.38 
S   1.35 

1.37 

1.41 
S   1.33 
S   1.37 
S   1.42 
S   1.43 

1.39 

1.41 
S   1.31 

1.33 
1.33 

1.35 

1.23 

S   1.17 

1.20 

1.10 
S   1.03 

1.07 

1,00 
S    .88 

0.94 

2 

11 

21 

24 

26 

Aver- 
ages 

Feb. 

1 

2 

3 

4 

8 

6 

7 

8 

9 

10 

11 

12 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Aver- 
ages 

1.25 
1.23 
1.27 
1.24 
1.22 
1.23 
1.27 
1.30 

1.25 
1.22 
1.23 
1.23 
1,22 
1.24 
1.21 
1.19 
1.21 
1.23 
1.22 
1.21 

1.23 

1.33 
1.30 
1.34 
1.31 
1.30 
1.30 
1.34 
1.36 

1.26 

1.32 
1,31 
1,32 
1,30 
1,32 
1,32 
1.29 
1.27 
1.29 
1.29 
1.30 
1.28 

1.31 

1.42 
1.39 
1.44 

1.40 
1.40 
1.42 
1.46 

1.36 
1.37 
1.42 
1.42 
1.39 
1.41 
1,40 
1,41 
1,41 
1,39 
1,36 
1,38 
1.39 
1.39 
1.37 

1.40 

1.53 
1.51 

1.S8 
1,52 
1.50 
1.52 
1.54 
1.57 

1.48 
1.49 
1.53 
1.52 
1.50 
1,51 
1,51 
1.53 
1.51 
1.50 
1.47 
1.48 
1.49 
1.49 
1.48 

1.51 

1.62 
1.61 
1.64 
1.81 

1.60 
1.62 
1.63 
1.64 
1.58 
1.59 
1.60 
1.62 
1.62 
1.62 

1.61 
1.58 
1.60 
1.60 
1.58 
1.59 
1.60 
1.58 

1.61 

1.55 
1.50 
1.52 
1.64 
1.81 
1.49 
1.50 
1.50 
1.53 

1.50 

1.46 

1.46 
1.49 

1.50 

1.44 
1.39 
1.42 
1.44 
1.40 
1.38 
1.38 
1.40 
1.41 

1.41 
1.39 
1.36 

1.34 

1.35 
1.39 

1.39 

1.34 
1.28 
1,32 
1.34 
1.31 
1.29 
1.29 
1.32 
1.32 

1.32 
1.30 
1.26 

1.25 
1.21 

1.26 
1.30 

1.29 

1.27 
1.21 
1.24 
1.27 
1,24 
1,20 
1,21 

TUCSON,  ARIZ. 

1,24 
1,25 

Ail  mass 

1.19 
1.16 
1.25 

4.56 

3.65 

2.74 

1.83 

• 

1.83 

2.74 

3.65 

4.56 

1.17 

Feb. 

2 

4 

6 

7 

18 

21 

22 

23 

24 

27 

Aver- 
ages 

0.90 
.90 
.90 

1.00 
.80 
.90 
.90 
.60 
.80 

1.00 

0.90 

1.00 
1.10 

1.00 
.70 
.90 

0.90 

1.10 
1.20 

1.10 
1.10 

1.10 

1.30 
1.30 

—  - 

:::: 

— - 



1.17 
I.IS 

1.18 
1.21 

OMAHA,  NEBR. 

GUAM,  M.  I. 

Ail  mass 

Air  maas 

4.92 

3.93 

2.95 

1.97 

1.97 

i 

4.78 

3.82 

2.87 

1.91 

• 

1.91 

2.87 

3.82 

4.78 

2.95 

3.93 

4.92 

D 
H 
S 
HM 
HS 
( 

Dust 

Haze 

Sllgh 

Moder 

Sllgh 

Cloud 

Value 

t  haze  - 
ate  haze 
1:  haze 
3  presen 
3  corres 

ns  due  t 
30lar  no 

o  cloudl 

L 

Feb. 

2 

4 

12 

17 

21 

26 

28 

Aver- 
ages 

HS  0.86 
HM   .90 
H    .73 
HS   .86 

0.84 

HS  0.92 
HM   .99 
H    .81 
HS   .96 

0.92 

HS  1.02 
HM  1.12 
HM   .95 
HS  1.06 
.81 

0.99 

HM  1.25 
HS  1.15 
HM  1 . 24 
HM  1.14 
HS  1.23 
1.20 

1.04 

HM  1.26 

HM  1.30 
HS  1.23 
HS  1.34 
HS  1.32 

1.29 

HS  1.26 

HM  1.24 
HS  1.19 
HS  1.27 

HS  1.17 
1.02 

HS  1.06 
HS  1.09 
HM  1.12 

HS  1.09 

HS  1.00 

1.07 

HS  0.98 
HS   .98 
HS   .93 

0.96 

HS  0.80 

HS   .80 
HS   .63 

0.75 

No  observatic 

1 

indeterminable 

t 

sending  to  true 

Langley  is  the  unit   used  to  denote  one   gram  calorie  per  square  centimeter.       An  explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station    listed    above   appears 


in  the  February  1957  issue,   Vol.    8.   No.    2.   page  63,  of  this  publication. 
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chart  I.     A.  Average  Temperature  (°F.)  at  Surface,   February  1963. 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),   February  1963. 


A .  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 


chart  V.     A.  Percentage  of  Mean  Monthly  Snowfall,   February  1963. 


.^-*''" 


B.  Depth  of  Snow  on  Ground  (Inches),  7:00  a.  m.  E.  S.  T.,   March  4,  1963. 


A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 

B.   Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 

It  is  based  on  reports  from  Weather  Bureau  and  cooperative  stations. 


chart  VI.      A.  Percentage  of  Possible  Sunshine,    February  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  February  1963. 


\00 


A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


chart  VII.      A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,   February  1963. 
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B.  Percentage  of  Mean  Daily  Solar  Radiation,    February  1963. 
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A.     Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.   cal.    cm."^ ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 


o 


s 

-it 

f 

+ 

."^'O'^^ 

■  ^'"'^^^ 

a         \ 


—  8       o 


4> 


X 


".^t-^    Oo, 


"V^. .    <-.  VCfv     ^^\\ 


chart  XVII.    A,  50-mb.  Surfoce,  1200  GMT,  February  1963.  Resultant  Winds. 


10 


ALASKA 

0     100  300-100 


H  A  WA 1 1 

0       50     100 


B.  30-mb.  Surface,  1200  GMT,  February  1963.  Resultant  Winds. 


Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


Temperatures  for  March  averaged  well  above  normal, 
except  slightly  below  in  the  Far  Southwest.  Precipitation 
was  highlighted  by  heavyrains  in  the  Midwest  where  con- 
siderable flooding  occurred.  The  month  was  unusually 
dry  in  the  extreme  northern  and  southern  Great  Plains 
and  along  the  Gulf  coast.  Snowfall  in  the  Far  West  was 
not  heavy  enough  to  offset  deficits  of  the  previous  winter 
months  and  the  mountain  snowpack  remained  much  below 
normal.  An  outbreak  of  severe  local  storms,  including 
several  tornadoes,  occurred  in  Mississippi,  Alabama, 
and  Tennessee  on  the  11th  and  12th.  Unusually  windy 
weather  prevailed  in  the  northern  portion  of  the  Nation. 
The  month  was  relatively  mild  and  wet  in  Alaska  and 
Hawaii. 

TEMPERATURE  .- -March  was  generally  about  4°  to 
6°  warmer  than  normal  east  of  the  Continental  Divide. 
The  first  2  or  3  days  of  the  month  were  unusually  cold  in 
the  Ohio  Valley  and  interior  sections  of  the  Northeast, 
and  temperatures  were  unusually  warm  for  the  time  of 
year  in  nearly  all  sections  during  the  last  week.  Tem- 
perature fluctuations  during  the  remainder  of  the  month 
were  of  near  normal  magnitude  and  frequency. 

Owing  mainly  to  the  hot  weather  of  the  last  week,  many 
scattered  stations  east  of  the  Rockies  had  their  warmest 
March  since  1946.  Among  these  stations  were  Sioux  City, 
Iowa;  Minneapolis,  Minn.  ;  Topeka,  Kans.  ;  St.  Louis, 
Mo.  ;  Chicago,  111.  ;  Louisville,  Ky.  ;  Glasgow,  Mont.  ; 
Binghamton,  N.  Y.  ;  Columbia,  S.  C.  ;  and  Atlanta,  Ga. 
In  the  South,  where  temperatures  occasionally  rose  into 
the  80's  and  90's,  several  stations  reported  record  high 
temperatures  for  so  early  in  the  season.  The  warm 
weather,  particularly  during  the  last  week,  caused  ice  to 
melt  rapidly  in  the  northern  areas  and  removed  most  of 
the  snow  cover. 

PRECIPITATION. --In  the  Midwest  where  heavy  rainfall 
caused  much  flooding,  the  first  heavy  rains  fell  March 
4-6  over  frozen  ground  which  was  covered  with  snow  and 
ice.  Heavy  rains  fell  againon  the  11th  and  12th,  16th  and 
17th,  18th  to  20th,  and  25th  to  26th.  At  some  stations 
these  rains  totaled  over  10  inches  for  the  month,  and  were 
more  than  twice  the  normal  amounts  for  the  month  in  parts 
of  Ohio,  Indiana,  Illinois,  Kentucky,  Tennessee,  and  West 
Virginia.  Indianapolis,  Ind.,  reported  a  monthly  total  of 
10.  74  inches  which  was  the  greatest  amount  there  for 
March  since  1904.  Louisville,  Ky.,  had  its  fifth  greatest 
March  total  on  record,  9.  04  inches.  Asheville,  N.  C.  , 
measured  7.66  inches  for  the  month,  a  new  record.  Cin- 
cinnati, Ohio,  had  9.83  inches  for  its  third  wettest  March. 
Knoxville,  Tenn.  ,  had  9.  92  inches  for  its  wettest  March 
since  1917,  and  Chattanooga,  Tenn.,  12.83  inches,  also 
the  most  there  since  1917. 

In  contrast  to  the  heavy  rainfall  in  the  Midwest,  the  Gulf 
coastal  areas,  Texas,  and  eastern  New  Mexico  were  ex- 
tremely dry,  with  some  sections  receiving  less  than  10 
percent  of  their  normal  precipitation.  Key  West  in  ex- 
treme southern  Florida  measured  only  0.10  inch.  Macon, 
Ga. ,   had  the  least  rainfall  for   March  since  1955,    and  so 


did  Lake  Charles,  La.  New  Orleans,  La.,  had  its  second 
driest  March  on  record,  and  Jackson,  Miss.  ,  its  fifth 
driest  March.  In  New  Mexico,  Albuquerque  reported 
blowing  dust  on  6  days  and  the  monthly  total  precipitation 
was  only  0.  04  inch. 

In  Texas,  monthly  totals  ranged  from  less  than  25  per- 
cent of  normal  in  eastern  sections  to  none  at  all  or  only 
traces  in  extreme  western  sections.  Corpus  Christi  had 
only  0.09  inch,  continuing  the  drought  of  the  past  year  and 
one-half,  with  grass  fires  occurring  south  of  the  city  on 
the  4th. 

Precipitation  was  less  than  50  percent  of  normal  in 
North  Dakota  and  most  of  Montana.  Blowing  dust  was  re- 
ported on  a  number  of  occasions  during  the  latter  half  of 
the  month  in  eastern  North  Dakota. 

Precipitation  was  above  normal  in  the  Pacific  States, 
but  benefits  were  limited,  and  water  shortages  for  the 
coming  summer  were  in  prospect  for  most  sections.  The 
water  situation  was  reported  to  have  improved  in  Cali- 
fornia,   however,    and  agriculture  benefited  considerably. 

SNOWFALL.  --In  the  Far  West,  snowfall  generally  was 
about  normal  or  below  and  the  mountain  snowpack  re- 
mained much  below  normal.  At  Stampede  Pass,  Wash.  , 
where  65  inches  of  snow  fell  during  the  month,  the  moun- 
tain snowpack  was  40  to  60  inches  below  normal  at  the  end 
of  the  month. 

East  of  the  Rockies,  snowfall  generally  was  about  nor- 
mal or  below,  except  in  New  England  and  eastern  New 
York  State  where  it  was  unusually  heavy.  In  northern 
Maine,    depths  ranged  from  3  to  6  feet  about  midmonth. 

Snowfall  was  abnormally  heavy  in  Alaska.  Barrow,  on 
the  Arctic  coast,  reported  15.  8  inches  for  the  month  and 
7.  1  inches  in  24  hours,  both  new  records.  Fairbanks 
measured  29.6  inches  for  the  month,  the  most  in  28  years, 
and  a  depth  of  30  inches  there  on  the  31st  was  the  great- 
est for  that  date  since  1935. 

DESTRUCTIVE  STORMS  AND  UNUSUAL  WEATHER 
PHENOMENA. --On  the  11th  and  12th,  tornadoes  in  the 
South  were  blamed  for  4  deaths  and  at  least  21  injuries. 
A  very  damaging  tornado  on  the  5th  moved  through  Bes- 
smer,  Homewood,  and  Mountain  Brook  in  the  vicinity  of 
Birmingham,  Ala.,  leaving  15  injuries  and  property  losses 
estimated  at  several  million  dollars.  On  the  16th,  a  tor- 
nado injured  15  persons  and  caused  damage  of  $100,  000 
or  more  about  15  or  20  miles  northeast  of  Evansville, 
Ind.,  in  Warick  County.  Another  tornado  caused  consid- 
erable damage  in  the  vicinity  of  Kaufman,  Tex.  ,  on  the 
10th.  An  apparent  tornado  damaged  some  buildings  in 
Dinuba,    Calif.  ,    on  the  14th. 

During  severe  thunderstorm  activity  in  southern  Cali- 
fornia on  the  17th,  a  display  of  rare  ball  lightning  was  re- 
ported at  Sunland.  On  the  same  date  numerous  lightning 
strikes  were  reported  at  Long  Beach,  Calif.  ,  during  an 
unusual  electric  display  and  hail  was  observed  for  the 
second  time  in  March  during  22  years  of  record. 

On  the  16th,  high  winds  in  eastern  Colorado  caused  thou- 
sands of  dollars  damage  at  the  Jefferson  County  Airport 
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and  in  northwest  Denver. 

Confirmed  reports  of  hail  3  inches  in  diameter  occurred 
13  miles  south  of  the  Miami,    Fla.  ,   Airport  on  the  29th. 

Concordia,   Kans.  ,    reported   an  average  wind   speed   of 


MARCH  1963 
14.  7  m.  p.  h.  ,  for  the  month,  the  windiest  month  on  rec- 
ord, and  a  63  m.p.h.  ,  wind  on  the  16th  was  the  second 
fastest  mile  of  wind  recorded  there  since  1885. 


CONDENSED  CLIMATOLOGICAL  SUMMARY 


MARCH   1963 


Temperature 

Precipitation 

Section 

Monthly  extremes 

Monthly  extremes 

Stabon 

1 

X 

Q 

Stahon 

.3 

Q 

Stahon 

Greatest 

Station 

Least 

°F 

"F 

In. 

In. 

Alabama 

8  Stations 

89 

31  + 

2  Stations 

22 

22+ 

Bridgeport  2W 

15.20 

Gulf  Shores  Post  Office 

0.80 

Alaska 

Cape  Decision 

69 

14 

Allakaket 

-51 

15 

Thompson  Pass 

14,56 

Tanacross 

T 

Arizona 

Buckeye 

100 

27 

Maverick 

-10 

19 

Tonto  Cr.  Fish  Hatchery 

2.63 

6  Stations 

,00 

Arkansas 

2  Stations 

90 

31+ 

Pelsor 

15 

2 

Burdette 

8.31 

Fayettevllle  FAA  AP 

1,42 

California 

do 

92 

27 

White  Mountain  2 

-12 

3 

Honeydew  2WSW 

18.11 

Twentynine  Palms 

T 

Colorado 

do 

i,2 

29+ 

Taylor  Park 

-34 

14 

Rico 

3.00 

Monte  Vista 

,05 

Connecticut 

do 

76 

25 

2  Stations 

3 

3+ 

Grot on 

4.47 

Baltic 

2,20 

Delaware 

3  Stations 

81 

30 

Milford  3WNW 

21 

3 

Milford  3WNW 

7.54 

Wilmington  Porter  Res 

4,20 

Florida 

Ocala 

95 

18 

2  Stations 

28 

23+ 

Marlanna  I nd .  School 

4.62 

Flamingo  Ranger  Station 

,00 

Georgia 

4  Stations 

91 

19+ 

Commerce  2SSW 

16 

1 

Helen  ISE 

15.00 

Brooklet  IW 

.92 

Hawaii 

2  Stations 

88 

31  + 

Haleakala  Summit,  Maul 

27 

10 

Wahiawa  Mtn.  990,  Kauai 

31.75 

Honaunau  27,  Hawaii 

2.20 

Idaho 

Grand  View  3WNW 

76 

25 

Island  Park  Dam 

-19 

13 

Burke  2ENE 

4.89 

2  Stations 

T 

Illinois 

2  Stations 

86 

29 

3  Stations 

0 

2+ 

Palestine 

9.88 

Rockford  6ENE 

1,72 

Indiana 

Spurgeon  2N 

85 

30 

Farmland  5N 

-9 

3 

North  Vernon  2SW 

13.13 

Wanatah  2WNW 

1.85 

Iowa 

4  Stations 

82 

24 

Decorah 

-9 

1 

Emerson  4ENE 

4.56 

Sioux  City  4N 

,47 

Kansas 

Ashland 

95 

29 

Brewster 

6 

14 

Atchison 

3,81 

Richfield  4N 

.10 

Kentucky 

Leburn  IE 

89 

31 

Blaine  IW 

17 

4+ 

Jeremiah 

12.39 

Blaine  IW 

4.38 

Louisiana 

Logansport 

98 

27 

3  Stations 

25 

6 

Lake  Providence 

4.92 

Pontchartraln  Causeway 

,07 

Maine 

Sandtord  2NN1I 

69 

25 

Haynesvllle 

-29 

16 

Rockland 

5.  17 

St .  Frances 

1.41 

Maryland 

2  Stations 

87 

30 

2  Stations 

13 

4+ 

Oakland  ISE 

9.36 

Conowingo  Dam 

3.71 

Massachusetts 

Boston  WBAP 

78 

25 

do 

-3 

1 

Salem  CG  Air  Station 

6.93 

Hubbardston 

2.19 

Michigan 

Benton  Harbor  Airport 

81 

29 

Bergland  Dam 

-31 

1 

Eagle  Harbor  Coast  Guard 

5.44 

Chatham  Exp,  Farm 

,71 

Minnesota 

Wheaton 

84 

31 

Virginia 

-25 

10 

Preston 

3.03 

Roseau  Power  Plant 

.10 

Mississippi 

Decatur 

92 

31 

Clarksdale 

22 

9 

Fulton  3W 

9.64 

Pearllngton  2NNE 

1,00 

Missouri 

2  Stations 

88 

29 

Memphis 

5 

1 

Flsk 

10.90 

Prairie  Hill  3VfNW 

1,72 

Montana 

Custer 

79 

22 

2  Stations 

-19 

13+ 

Haugan 

3.94 

6  Stations 

,00 

Nebraska 

Benkelman 

90 

28 

Harrlsburg  lONlV 

-6 

5 

Ulysses  3NNE 

4.07 

Hay  Springs  12S 

,26 

Nevada 

Mesqulte 

87 

27 

Huth 

-7 

16 

Mt.  Rose  Highway  Sta. 

5.21 

Indian  Springs 

T 

New  Hampshire 

Manchester 

73 

26 

First  Conn  Lake 

-20 

17 

Plnkham  Notch 

5.04 

Lakeport  2 

1.70 

New  Jersey 

4  Stations 

81 

30+ 

Layton 

1 

3 

Cape  May  3V« 

7.17 

Paterson 

1.83 

New  Mexico 

Gowdy  Ranch 

95 

31 

Gavllan 

-18 

13 

Bateman  Ranch 

2.15 

21  Stations 

,00 

New  York 

2  Stations 

79 

25 

2  Stations 

-19 

1 

Boonville  2SSW 

5.42 

Sodus  Center 

,53 

North  Carolina 

4  Stations 

87 

31+ 

Celo  2S 

15 

3 

Oconalufty 

15.23 

Wilmington  WBAP 

,94 

North  Dakota 

Bowman  Court  House 

85 

29 

Belcourt  Indian  Res. 

-17 

13 

Dickenson  Exp  Station 

1.79 

Towner 

,00 

Ohio 

Ironton 

85 

29 

Marlon  Water  Works 

-11 

2 

Hillsboro 

11.53 

Defiance 

2,27 

Oklahoma 

Frederick 

96 

25 

Beaver 

11 

5 

Valllant  IE 

6,29 

3  Stations 

T 

Oregon 

Richland 

80 

29 

Fremont 

2 

3 

Tidewater  IWSW 

13.23 

Princeton  13E 

T 

Pennsylvania 

Newell 

83 

30 

Titusvllle  Water  Works 

-9 

1 

Creekside 

8,11 

Wellsboro  3S 

1.80 

Puerto  Rico 

Dos  Bocas 

93 

23+ 

Cayey  INW 

52 

25+ 

Guasataca  Dam 

13,  15 

Santa  Rita 

.02 

Rhode  Island 

2  Stations 

66 

28+ 

Kingston 

13 

1 

Newport 

4,05 

Block  Island  WBAP 

3.35 

South  Carolina 

do 

93 

31  + 

Long  Creek  IN 

10 

1 

Caesars  Head 

12,24 

Branchvllle  6S 

.04 

South  Dakota 

Huron  WBAP 

86 

31 

Marcus  8NNW 

-6 

17 

Lead 

3.02 

Ludlow  2NW 

T 

Tennessee 

2  Stations 

89 

31 

Mountain  City  2 

16 

23 

Athens  2SE 

13,89 

Covington  IW 

5,37 

Texas 

Rio  Grande  City  3W 

101 

19 

2  Stations 

12 

6+ 

Negley 

6,16 

69  Stations 

.00 

Utah 

St .  George  PH 

80 

22+ 

Bryce  Canyon  FAA  AP 

-16 

18 

Alta 

8,45 

Ouray 

.04 

Vermont 

Bennington 

73 

26 

Bloomlield 

-15 

1 

Reading  Hill 

7,03 

Oilman 

.67 

Virginia 

5  Stations 

88 

31+ 

Monterey 

13 

4 

Pennington  Gap 

13,90 

Driver  4NE 

2.66 

Washington 

2  Stations 

74 

22+ 

Mount  Spokane  Summit 

8 

18 

Cougar  6E 

12,91 

Sequin 

.36 

West  Virginia 

Williamson 

86 

31 

Pickens  1 

7 

23 

Pickens  1 

11,53 

Harpers  Ferry 

3.65 

Wisconsin 

PittBville 

80 

30 

2  Stations 

-23 

10 

Mather  5NW 

4.16 

Brule  Island 

,70 

Wyoming 

Torrlngton  Exp  Farm 

81 

28 

Bondurant  3NW 

-30 

4 

Rawlins  FAA  AP 

1,93 

3  Stations 

.00 

+     And  also  on  an  earlier  date  or  dates 

NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation.     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.     {See  individual  Climatological  Data  for  times  of  observations). 
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HEATING  DEGREE  DAYS 


(Base  65°F.) 


MARCH  1963 
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ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 
HuntsvUle 

225 

2896 

2631 

Idaho  Falls  46W  tR) 

950 

6544 

7241 

Grand  Island 

764 

6027 

5550 

Charleston  (U) 

160 

2101 

1752 

281 

3339 

2913 

Idaho  Falls  42NW(R) 

964 

6837 

7523 

Lincoln  (U) 

642 

5316 

5261 

Charleston 

172 

2360 

1963 

Mobile 

108 

1880 

1608 

Lewiston 

609 

4607 

4787 

Norfolk 

734 

6019 

6200 

Columbia 

208 

2732 

2403 

Montgomery 

185 

2562 

2201 

Pocatello 

824 

5489 

6026 

North  Platte 

745 

5711 

5860 

Florence 

207 

2750 

2303 

Omaha 

681 

5549 

5619 

Greenville- 

306 

ALASKA 

ILLINOIS 

Omaha  N.  Omaha  AP 

726 

5850 

6025 

Spartanburg 

Anchorage 

1266 

8470 

9078 

Cairo  (U) 

355 

3966 

3579 

Scottsbluff 

833 

5536 

5836 

Annette 

746 

4701 

5655 

Chicago  (Midway) 

7  20 

5895 

5386 

Valentine 

774 

5995 

6474 

SOUTH  DAKOTA 

Barrow 

2630 

15341 

15828 

Chicago  (O'Hare) 

776 

6297 

Huron 

781 

6779 

7056 

Barter  Island 

2524 

14861 

15642 

Mollne 

734 

6332 

5700 

NEVADA 

Pierre 

746 

6064 

Bethel 

1543 

10228 

10815 

Peoria 

7  23 

6106 

5383 

Elko 

920 

5721 

6218 

Rapid  City 

776 

5749 

6278 

Cold  Bay 

940 

6983 

7550 

Rockford 

819 

6537 

6018 

Ely 

1007 

5740 

6380 

Sioux  Falls 

803 

6569 

6918 

Cordova 

1118 

7158 

7796 

Springfield 

630 

5515 

4981 

Las  Vegas 

337 

2169 

2535 

Fairbanks 

1777 

11661 

12434 

Reno 

750 

4797 

5074 

TENNESSEE 

Juneau 

1023 

6683 

7283 

INDIANA 

Tonopah 

840 

4516 

Bristol 

454 

4321 

3880 

King  Salmon 

1289 

8628 

9296 

Evansvllle 

471 

4753 

4202 

Wlnnemucca 

852 

5190 

5672 

Chattanooga 

314 

3663 

3171 

Kotzebue 

2212 

12217 

12858 

Ft.  Wayne 

757 

6054 

5511 

Knoxville 

312 

3717 

3328 

McGrath 

1738 

11906 

12255 

Indianapolis 

691 

5646 

5051 

NEW  HAMPSHIRE 

Memphis  (U) 

271 

3189 

2870 

Nome 

1783 

10832 

11354 

South  Bend 

813 

6267 

5618 

Concord 

966 

6602 

6374 

Memphis 

291 

3324 

2965 

St.  Paul 

1101 

8211 

8433 

Mt.  Washington 

1603 

11519 

11027 

Nashville 

358 

3890 

3349 

Shemya 

960 

6891 

7253 

IOWA 

Obs.  (R) 

Oak  Ridge 

387 

4084 

3503 

Yakutat 

1036 

6689 

7185 

Burlington 
Des  Moines 

672 
787 

5867 
6216 

5478 
5864 

NEW  JERSEY 

TEXAS 

ARIZONA 

Dubuque 

862 

6843 

6492 

Atlantic  City 

596 

4594 

4244 

Abilene 

207 

2445 

2510 

Flagstaff 

940 

5509 

5761 

Sioux  City 

745 

6096 

6259 

Atlantic  City  (U) 

622 

4429 

Amarlllo 

450 

3643 

3832 

Phoenix  (U) 

123 

992 

Waterloo 

859 

6821 

6422 

Newark 

691 

4847 

4520 

Austin 

109 

1761 

1660 

Phoenix 

151 

1223 

1541 

Trenton  (U) 

664 

4911 

4448 

Brownsville 

17 

690 

600 

Prescott 

637 

3443 

3829 

KANSAS 

Corpus  Chrlstl 

36 

1136 

914 

Tucson 

234 

1450 

1792 

Concordia 

611 

4992 

4853 

NEW  MEXICO 

Dallas 

170 

2330 

2267 

Winslow 

591 

4031 

4302 

Dodge  City 

539 

4362 

4499 

Albuquerque 

605 

4010 

3934 

Del  Rio  (U) 

71 

1434 

Yuma 

74 

662 

863 

Goodland 

727 

5069 

5356 

Clayton 

636 

4348 

4528 

El  Paso 

279 

2476 

2473 

Topeka 

544 

4854 

4716 

Raton 

787 

5162 

5321 

Ft.  Worth 

185 

2412 

2306 

ARKANSAS 

Wichita 

463 

4286 

4257 

Roswell 

450 

3626 

3788 

Galveston  (U) 

75 

1349 

1205 

Jt.  Smith 

317 

3296 

3126 

Silver  City 

533 

3291 

Galveston 

82 

1428 

1241 

Little  Rock 

258 

3151 

3084 

KENTUCKY 

Houston  (U) 

49 

1256 

1248 

Texarkana 

186 

2584 

2428 

Lexington 

495 

4704 

4253 

NEW  YORK 

Houston 

88 

1432 

1254 

Louisville 

476 

4651 

4295 

Albany 

968 

6558 

6027 

Laredo 

28 

989 

797 

CALIFORNIA 

Binghamton 

911 

6711 

6322 

Lubbock 

378 

3274 

3346 

Bakersfleld 

276 

1846 

1998 

LOUISIANA 

Buffalo 

907 

6341 

6131 

Midland 

233 

2463 

2501 

Bishop 

629 

3414 

3790 

Alexandria 

193 

2383 

New  York  (U) 

653 

4758 

4327 

Port  Arthur 

102 

1659 

1481 

Blue  Canyon 

879 

3779 

4392 

Baton  Rouge 

98 

1747 

1581 

New  York 

7  20 

4844 

4267 

San  Angelo 

161 

2124 

2146 

Burbank 

272 

1248 

1409 

Lake  Charles 

117 

1760 

1452 

(LaGuardia) 

San  Antonio 

87 

1577 

1510 

Eureka  (.11) 

484 

3272 

3548 

New  Orleans 

73 

1323 

Rochester 

902 

6310 

5824 

Victoria 

68 

1375 

1152 

Fresno 

356 

2186 

2381 

(Audubon  Park) 

Schenectady 

941 

6312 

Waco 

136 

2057 

1964 

Long  Beach 

27  5 

1137 

1515 

New  Orleans 

91 

1762 

1427 

Syracuse 

948 

6366 

5893 

Wichita  Falls 

281 

2722 

2810 

Los  Angeles  (U) 

202 

988 

1140 

Shreveport 

162 

2302 

2130 

Los  Angeles 

255 

1118 

1603 

NORTH  CAROLINA 

UTAH 

Mt.  Shasta  (R) 

782 

4286 

4691 

MAINE 

Ashevllle  (U) 

426 

4047 

3682 

Mllford 

843 

5263 

5612 

Oakland 

379 

2264 

2345 

Caribou 

1390 

8557 

8258 

Cape  Hatteras  (R) 

314 

2711 

2410 

Salt  Lake  City 

787 

5145 

5102 

Point  Arguello  (R) 

430 

2680 

2715 

Greenville  (U) 

1291 

8321 

Charlotte 

333 

3475 

2950 

Wendover 

734 

4990 

5142 

Red  Bluff 

434 

2229 

2300 

Portland 

1019 

6669 

6353 

Greensboro 

420 

3888 

3524 

Sacramento  (U) 

371 

2136 

2170 

Raleigh 

354 

3596 

3179 

VERMONT 

Sacramento 

428 

2394 

2252 

MARYLAND 

Wilmington 

243 

2701 

2251 

Burlington 

1204 

7584 

6724 

Sandberg  (R) 

744 

3120 

3462 

Baltimore  (U) 

521 

4234 

3758 

Winston-Salem 

379 

3760 

3351 

San  Diego 

227 

1078 

1191 

Baltimore 

583 

4826 

4237 

VIRGINIA 

San  Francisco  (U) 

332 

2260 

2303 

Frederick 

647 

5212 

4564 

NORTH  DAKOTA 

Lynchburg 

461 

4234 

3821 

San  Francisco 

399 

2468 

2396 

Bismarck 

890 

7177 

7890 

Norfolk 

357 

3519 

3168 

San  Jose  (U) 

323 

1753 

MASSACHUSETTS 

Devils  Lake  (U) 

1100 

8146 

8629 

Richmond 

434 

3878 

3612 

Santa  Catallna 

361 

Blue  Hill  Obs.  (R) 

892 

5878 

5453 

Fargo 

1112 

7675 

8150 

Roanoke 

470 

4266 

3824 

Santa  Maria 

423 

2244 

2287 

Boston 

798 

5202 

4877 

Grand  Forks  CAA 

1075 

7689 

Stockton 

418 

Nantucket 

837 

5007 

4840 

Pembina 

1136 

7953 

WASHINGTON 

Plttsfleld 

988 

6897 

6487 

Willlston  (U) 

905 

7169 

7848 

Olympia 

705 

4387 

4302 

COLORADO 

Worcester 

953 

6386 

5975 

Seattle  (U) 

556 

3354 

3669 

Alamosa 

1011 

7065 

7225 

OHIO 

Seattle 

588 

3619 

4086 

Colorado  Springs 

817 

4992 

5492 

MICHIGAN 

Akron 

786 

5993 

5509 

Seattle-Tacoma 

651 

4053 

4293 

Denver 

7  48 

5080 

5115 

Alpena 

1216 

7764 

6846 

Cincinnati  (U) 

507 

4505 

Spokane 

748 

5527 

5786 

Grand  Junction 

708 

5087 

5087 

Detroit  (City  AP) 

838 

6047 

5454 

Cincinnati 

619 

5302 

4528 

Stampede  Pass  (R) 

1016 

6965 

7291 

Pueblo 

703 

4705 

4844 

Detroit 

(M.  Wayne  Co.) 

866 

6294 

5615 

Cincinnati  Obs. 
Cleveland 

546 
793 

4891 
5961 

4343 

5554 

Tatoosh  Island  (R) 
Walla  Walla 

648 
557 

4286 
4189 

4430 

CONNECTICUT 

Detroit 

863 

6258 

5465 

Columbus 

683 

5780 

4848 

Walla  Walla  (U) 

526 

4005 

4241 

Bridgeport 

811 

5373 

4872 

(Willow  Run) 

Columbus  (U) 

641 

5227 

Yakima 

658 

4915 

5217 

Hartford 

890 

6235 

5478 

Escanaba  (U) 

1194 

7604 

7089 

Dayton 

688 

5618 

4980 

Mlddletown 

890 

6092 

Flint 

941 

6769 

6065 

Mansfield 

796 

6165 

5555 

WEST  VIRGINIA 

New  Haven 

821 

5447 

5064 

Grand  Rapids 

911 

6355 

5961 

Sandusky  (U) 

795 

5792 

5067 

Charleston 

476 

4725 

4027 

Lansing 

924 

6640 

5988 

Toledo 

859 

6338 

5649 

Huntington  (U) 

438 

4737 

3831 

DELAWARE 

Marquette  (U) 

1150 

7569 

6977 

Youngstown 

817 

6295 

5409 

Parkersburg  (U) 

549 

4936 

4294 

Wilmington 

641 

4942 

4425 

Muskegon 

S.  Ste.  Marie 

940 
1296 

6309 
8157 

5957 
7724 

OKLAHOMA 

WISCONSIN 

DIST.  OF  COLUMBIA 

Oklahoma  City 

372 

3551 

3581 

Green  Bay 

1079 

7320 

7087 

Washington  (U) 

455 

4172 

MINNESOTA 

Tulsa 

343 

3557 

3443 

La  Crosse 

906 

6906 

6735 

Washington 

505 

4306 

3862 

Duluth 
Internat.  Falls 

1159 
1200 

8510 
8986 

8442 
9161 

OREGON 

Madison 
Milwaukee 

957 
915 

7187 
6850 

6741 
6486 

FLORIDA 

Minneapolis 

946 

7429 

7420 

Astoria 

612 

3883 

4140 

Apalachicola  (U) 

104 

1540 

1275 

Rochester 

1003 

7364 

7167 

Burns  (U) 

856 

5378 

5844 

WYOMING 

Daytona  Beach 

73 

1078 

864 

St.  Cloud 

977 

7589 

7782 

Eugene 

589 

3742 

3886 

Casper 

928 

5926 

6243 

Fort  Myers 

13 

427 

442 

Meacham 

942 

6083 

6282 

Cheyenne 

1023 

5896 

6101 

Jacksonville 

90 

1486 

1218 

MISSISSIPPI 

Medford 

645 

4167 

4007 

Lander 

970 

6268 

6682 

Key  West 

0 

79 

108 

Jackson 

179 

2508 

2152 

Pendleton 

598 

4228 

4869 

Sheridan 

827 

6001 

6522 

Lakeland  (U) 

33 

797 

661 

Meridian 

200 

2710 

2208 

Portland  (U) 

520 

3209 

3482 

Miami 

6 

246 

214 

Vicksburg  (U) 

146 

2349 

1972 

Portland 

606 

3653 

3889 

Miami  Beach 

1 

122 

141 

Roseburg 

57  2 

3488 

3696 

Orlando 

33 

831 

773 

MISSOURI 

Salem 

630 

3927 

3862 

Pensacola  (U) 

134 

1761 

1409 

Columbia 

519 

4851 

4589 

Sexton  Summit  (R) 

87  5 

4531 

4949 

Tallahassee 

151 

1849 

1449 

Kansas  City 

490 

4583 

4435 

Tampa 

37 

818 

683 

St.  Joseph 

593 

5165 

4988 

PENNSYLVANIA 

West  Palm  Beach 

9 

337 

253 

St.  Louis  (RFC) 
St.  Louis 

453 
507 

4445 
4762 

4127 
4404 

Allentown 
Erie 

783 
839 

5723 
5989 

5148 
5518 

GEORGIA 

Springfield 

420 

4362 

4159 

Harrisburg 

666 

5241 

4673 

Athens 

251 

3069 

2766 

Philadelphia  (U) 

566 

4458 

Atlanta 

272 

3255 

2789 

MONTANA 

Philadelphia 

680 

5025 

4594 

Augusta 

206 

2648 

2307 

Billings 

750 

5389 

6062 

Pittsburgh  (U) 

611 

5075 

4527 

Columbus 

201 

2597 

2287 

Butte 

915 

7410 

Pittsburgh 

747 

5948 

5273 

Macon 

167 

2455 

2073 

Glasgow 

830 

6731 

7863 

Reading  (U) 

647 

5012 

4468 

Rome 

324 

3558 

3115 

Great  Falls 

788 

5727 

6380 

Scranton 

820 

6115 

5663 

Savannah 

168 

2163 

1774 

Havre 

819 

6467 

7498 

Wllllamsport 

803 

5942 

5265 

Thomasville  (U) 

116 

1800 

1496 

Helena 
Kallspell 

842 
855 

6259 
6612 

6902 
7342 

RHODE  ISLAND 

IDAHO 

Miles  City 

758 

6160 

6774 

Block  Island 

860 

5168 

4686 

Boise 

636 

4598 

5032 

Missoula 

808 

6643 

6894 

Providence 

805 

5405 

5133 

Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  indicates  Rural,  sites. 
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TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 
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"f  DAMAGE 
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^DAMAGE 
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^DAMAGE 
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1' DAMAGE 
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O-UJ 
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q1>- 

a. 
g 

q1>- 

§ 

& 
o 

u 

o 
u 

ol>- 
Ol- 

a. 
o 
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Alabama 

Alaska 

Arizona 

Arkansas 

California 

10 

1 

4 

1 

2 

0 

54 
0 

7 
4 

0 
0 
0 
0 
0 

0 
0 
0 
0 
8 

5 
5 

4 
4 
5 

0 
0 
0 
3 
0 

1 

1 

6 

5 

Colorado 

Connecticut  * 
Delaware  * 
Florida 
Georgia 

4 

3 

0 

2 

5 

0 

0 

4 

4 

0 
0 

few 

0 

"5 
3 

C 
0 

4 

few 

0 

0 

0 

2 

5 

3 

Hawaii 
Idaho  * 
Illinois 
Indiana 
Iowa 

1 
6 
4 

1 
2 
1 

0 
2 

0 

0 
0 
0 

4 

6 
4 

0 

? 

6 

3 

0 

1 

0 

0 

0 
0 

4 

"5 
4 

0 

C 
0 

1 

0 

4 

0 

0 
1 

1 
0 

5 
3 

4 
? 

Kansas 
Kentucky 
Louisiana  ♦ 
Maine 

1 

1 

0 

10 

4 

0 
0 

12 

0 

0 

4 
3 

0 
0 

2 

0 
0 

? 

0 
0 

7 

F5 
S3 

0 

0 
0 

Maryland  * 

Massachusetts 

0 

0 

4 

0 

0 
0 

0 
0 

F5 
S4 

0 
0 

Michigan 
Minnesota  * 
Mississippi 
Missouri 

4 
3 

1 
1 

2 
0 

12 
0 

5 
4 

0 
0 

0 
0 

4 
5 

0 

0 
0 

4 
4 

5 

5 

0 

0 

3 

0 

5 

0 

0 

0 

4 

0 

Montana  * 
Nebraska 
Nevada  N 
New  Hampshire 
New  Jersey  * 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

0 

New  Mexico 
New  York 
North  Carolina 
North  Dakota  * 
Ohio  ♦ 

0 

1 

8 

1 

5 
5 
5 

0 
0 

0 

0 

4 

0 

5 

4 

0 

0 

5 
5 

0 

Oklahoma 
Oregon 

Pacific  Area  * 
Pennsylvania 
Puerto  Rico  * 

3 

1 

3 

1 

0 
0 

0 
0 

4 
4 

0 

0 

°5 

C 

0 
0 

0 

1 
6 

0 

5 

0 

1 

0 

0 
0 

0 
0 

5 
4 

0 

1 

Rhode  Island  * 
South  Carolina 
South  Dakota 
Tennessee 
Texas 

9 
3 

2 
2 

1 
0 

19 
0 

6 
5 

0 
0 

0 
0 

4 
5 

3 
? 

0 
0 

1 
0 

6 
3 

4 
? 

0 

0 

4 

0 

0 

? 

4 

0 

0 

? 

«I4 

0 

1 

0 

0 
3 

5 
6 

0 
5 

Utah  N 
Vermont 

0 

0 

3 

0 

0 
0 

0 
0 

T3 
R4 

0 
0 

U.S.  Virgin  Is.  * 
Virginia 
Washington  * 

1 

? 

7 

? 

1 

? 

6 

? 

West  Virginia 
Wisconsin 
Wyoming  * 

0 

0 

3 

0 

7 

? 

7 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

Report  not  received. 

Includes  crop  damage. 

Crop  Damage 

Flood 

Snow  accumulation 

Wind  was  also  a  contributing  factor. 

Temperature  and  rain  effects. 

River  floods. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5, 000  to  $50, 000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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Destructive  floods  occurred  in  the  Ohio  Basin  during 
March.  The  Guyandot  and  Tug  Fork  Rivers  in  West  Vir- 
ginia reached  the  highest  stages  of  record.  Crest  stages 
in  the  headwaters  of  the  Kentucky  Basin  were  only  2  feet 
below  the  record  flood  of  1957.  Major  flooding  occurred 
in  the  upper  Cumberland  Basin  in  southeastern  Kentucky 
and  on  Stones  and  Harpeth  Rivers  in  Tennessee.  Small 
streams  in  Woodbury,  Tenn.  ,  were  the  highest  since 
1902.  The  main  stem  of  the  Ohio  was  above  flood  stage 
for  22  consecutive  days  at  Cincinnati,  Ohio,  the  longest 
consecutive  period  on  record.  Parts  of  West  Virginia, 
Virginia,  and  Kentucky  were  declared  Disaster  Areas  by 
the  President.  At  least  17  persons  lost  their  lives  and 
damages  were  estimated  in  the  tens  of  millions. 

ST.    LAWRENCE    DRAINAGE 

Lake  Erie. --Moderate  to  locally  heavy  rains  and  snow- 
melt  from  snow  depths  averaging  4  to  8  inches  over  the 
entire  Maumee  Basin  and  over  deep,  hard  frozen  ground, 
caused  above  flood  stage  readings  at  all  gaging  points  ex- 
cepting at  Grand  Rapids,  Ohio.  Flooding  was  minor  and 
affected  mainly  farmlands  along  the  St.  Marys,  the  St. 
Joseph,  and  the  Auglaize  and  Blanchard  Rivers.  Num- 
erous ice  jams  occurred  along  the  Maumee  River.  The 
only  damage  of  importance  occurred  at  Napoleon,  Ohio, 
As  the  ice  broke  up,  an  ice  jam  formed  below  the  city  and 
caused  a  rise  to  near  or  slightly  above  14.  9  feet  (flood 
stage  10  feet)  on  the  8th.  Normal  pool  of  the  dam  extends 
upstream  through  the  city  of  Napoleon.  Many  families 
were  affected  by  the  flood  and  found  it  necessary  to  move 
their  furniture. 

Mild  weather  during  the  last  3  weeks  of  March  caused 
local  flooding  at  Sunset  Bay,  along  the  south  shore  of  Lake 
Erie  just  west  of  the  mouth  of  Cattaraugus  Creek.  The 
peak  was  during  the  period  from  the  17th  to  the  19th.  An 
ice  jam  at  the  mouth  of  the  creek  caused  the  waters  to 
back  up,  flooding  some  400  cottages  with  up  to  5  feet  of 
water  and  possibly  destroying  6  of  the  cottages.  Many 
of  these  cottages  were  moved  off  their  foundations  by  huge 
chunks  of  ice.  An  adjacent  trouble  spot  was  Evans,  N.  Y., 
where  an  ice  jam  caused  Big  Sister  Creek  to  overflow. 
A  rise  of  4  feet  forced  some  evacuations  of  homes.  In 
East  Aurora,  N.  Y.  ,  on  the  17th,  ice  jams  sent  Tannery 
Brook  over  its  banks,  flooding  several  streets  and  num- 
erous basements.  Many  families  were  forced  to  leave 
their  homes. 

Heavy  rain,  1.  6  inches,  from  the  4th  to  the  6th  caused 
flooding  on  the  Sandusky  River  at  Upper  Sandusky  and 
Fremont,  Ohio,  beginning  on  the  6th.  The  flooding  con- 
tinued until  the  10th  at  Fremont.  The  cold  winter  season 
had  frozen  the  ground  to  a  considerable  depth  and  formed 
very  heavy  ice  over  the  entire  length  of  the  Sandusky.  Ice 
jams  formed  on  some  of  the  tributaries,  producing  large 
bodies  of  water  which  were  still  in  evidence  a  week  after 
the  crests  had  been  reached.  Industrial  and  community 
damages  were  held  to  a  minimum  through  precautionary 
measures. 

Lake  Ontario.  --There  were  two  periods  of  flooding  in 
the  Lake  Ontario  Drainage  during  March.  The  first  was 
due  to  generally  light  rain  during  the  24-hour  period  end- 
ing on  the  morning  of  the  17th,  plus  snowmelt.  Canase- 
raga  Creek  overflowed  its  banks  at  Groveland,  N.  Y.  , 
by  2  feet  on  the  17th.  Valley  roads  were  affected.  Oatka 
Creek  was  in  flood  from  the  18th  to  the  21st,  with  a  crest 


of  5.9  feet  (flood  stage  5  feet)  at  midnight  on  the  18th  and 
19th.  Black  Creek  overflowed  its  banks  at  Churchville, 
N.  Y.  ,  by  over  2  feet  on  the  18th  and  was  in  flood  from 
the  17th  to  the  21st.  Minor  flooding  occurred  on  the  Gen- 
esee River  at  Scio,  N,  Y.  ,  and  Rochester,  N.  Y  Minor 
flooding  occurred  again  on  Canaseraga  and  Oatka  Creeks 
and  on  the  Genesee  River  at  Scio,  N.  Y.,  between  the  26th 
and  2  8th. 

ATLANTIC  SLOPE  DRAINAGE 

During  the  first  3  weeks  of  March,  Maine's  large  rivers 
remained  at  their  low  winter  levels.  Warm  weather  to- 
ward the  end  of  the  month  started  a  general  increase  in 
river  flows.  Lack  of  previous  thawing  weather  had  al- 
lowed snow  deposits  to  build  up  to  well  over  4  feet  deep 
in  up-river  areas.  Snow  depths  had  decreased  to  2  or  3 
feet  on  most  interior  uplands  by  the  end  of  the  month  and 
snow  had  almost  disappeared  in  southernmost  coastal  sec- 
tions of  Maine.  Water  content  of  the  snow  measured  as 
high  as  7  to  16  inches  on  March  31.  Ice  on  the  rivers  did 
not  develop  as  thick  or  as  strong  as  is  customary  during 
the  winter.  At  the  end  of  the  month,  there  was  consider- 
able open  water  on  the  swifter -moving  portions  of  the 
southern  rivers,  but  ice  was  still  intact  on  most  northern 
rivers. 

The  Nashua  River  at  East  Pepperell,  Mass.  ,  exceeded 
flood  stage  on  the  29th  and  30th  due  to  melting  snow.  The 
flood  caused  no  damage,  but  low-lying  mills  were  on  the 
alert  and  had  some  of  their  pumps  in  operation.  No  flood 
stages  were  reached  at  any  station  on  the  Merrimack 
River.  Tributaries  in  Massachusetts  were  running  near 
bankfull  as  the  month  ended. 

Continued  thawing  of  the  snowpack  after  the  first  week 
caused  a  continuous  rise  of  the  Charles  River  to  near 
bankfull  at  Charles  River  Village,  Mass.  ,  on  March  19. 
Except  for  slight  fluctuations  it  remained  near  3.7  ft. 
(flood   stage  4  feet)  until  the  end  of  the  month 

On  March  26,  high  temperatures  caused  rapid  snowmelt 
and  smaller  streams  in  Vermont  to  overflow  their  banks. 
Otter  Creek  near  Weybridgeand  Vergennesand  the  Lemon 
Fair  near  its  confluence  with  the  Otter  were  out  of  banks 
for  12  to  18  hours. 

Spring  began  with  above  normal  snow  cover  and  water 
equivalents  in  central  and  northern  New  England.  Warm 
temperatures  the  last  week  of  March  caused  considerable 
snowmelt  runoff.  Smaller  streams  and  brooks  ran  full 
with  some  minor  overflowing  of  their  banks  on  the  27th. 
The  Housatonic  River  in  Connecticut  crested  0.  9  foot  a- 
bove  flood  stage  at  Gaylordsville,  Conn.,  with  only  minor 
overflow.  The  Connecticut  River  showed  appreciable 
rises,  but  remained  below  flood  stage  at  all  points.  Nor- 
mal lowland  flooding  of  marshes  and  meadows  along  the 
Connecticut  River  particularly  in  southern  Massachussetts 
and  Connecticut  began  about  the  29th  and  continued  into 
April. 

Light  to  moderate  rainfall  over  central  New  Jersey  on 
the  4th  and  5th,  followed  by  heavy  rain  on  the  6th  caused 
the  highest  stages  on  the  Raritan  and  Assunpink  Water- 
sheds in  about  a  year.  Some  blocking  of  roads  was  re- 
ported in  the  Manville-Boundbrook  area.  Otherwise  little 
or  no  damage  resulted  from  the  flooding. 

There  was  up  to  2  inches  of  snow  on  the  ground  in  sec- 
tions of  southeastern  Pennsylvania  during  the  first  f  ewdays 
of  March.     The   ground  was  generally  frozen  except  for 
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surface  thawing  where  the  ground  was  bare.  There  was 
high  runoff  from  the  moderate  rain  on  the  morning  of  the 
5th  to  which  was  added  some  snowmelt  in  the  headwaters 
of  the  streams.  This  resulted  in  some  overflow  of  the 
upper  Brandywine  and  near  bankfull  conditions  downstream 
as  far  as  Chadds  Ford.  Similar  conditions  existed  on  the 
Perkiomenand  Neshaminy  Creeks  with  these  creeks  run- 
ning almost  bankfull  in  their  upper  reaches.  Additional 
rain  on  the  6th  resulted  in  a  repetition  of  conditions  on 
the  Brandywine  and  Perkiomen  and  minor  flooding  on  the 
Neshaminy. 

During  the  first  part  of  March  there  were  from  15  to 
30  inches  of  snow  on  the  ground  over  the  upper  Delaware 
Basin  in  New  York.  This  had  generally  dwindled  to  3  to 
6  inches  by  the  25th  when  a  period  of  unseasonably  warm 
weather  began.  Rain  (0.  40  to  0.  70  inch)  during  the  night 
of  the  26th-27th  added  to  the  melting  snow  resulted  in  a 
rapid  rise  of  the  East  and  West  Branches  of  the  Upper 
Delaware  to  above  flood  stage  on  the  27th.  The  rise  on 
the  27th  completely  cleared  the  East  Branch  of  ice. 
Downstream  there  was  a  significant  rise  of  the  Delaware 
on  the  27th  and  28th,  but  stages  were  generally  5  to  7  feet 
below  flood  stage  at  reporting  points. 

Slight  to  moderate  overflows  occurred  along  the  Sus- 
quehanna River  in  New  York  and  Pennsylvania  and  tribu- 
taries in  New  York  towards  the  end  of  the  month  due  to 
snowmelt.  The  water  content  of  the  snow  cover  on  the 
24th  was  estimated  at  2  to  3  inches.  Temperatures  were 
in  the  upper  60's  on  the  24th  and  25th  and  reached  the  low 
70's  on  the  26th,  causing  rapid  snowmelt  and  resulting 
overflows.  Precipitation  on  the  27th  had  little  affect  on 
the  rise.  Slight  overflows  occurred  on  the  Chemung  on 
the  17-18th  and  again  on  the  26th  and  27th. 

The  flooding  on  the  Juniata  River  at  Newport,  Pa.  ,  on 
the  6th  was  due  to  an  ice  jam  on  the  lower  portion  of  the 
river.  Streams  were  ice-covered  at  the  beginning  of  the 
month.  Rainfall  on  the  5th  averaging  1.20  inches  above 
Newport,  Pa.  ,  started  the  ice  to  move  and  an  ice  jam  to 
form  about  2  or  3  miles  downstream  from  Newport.  Some 
minor  flooding  occurred  in  the  city,  but  most  of  the  dam- 
age was  caused  as  the  ice  jam  broke  and  moved  down- 
stream. The  highest  water  levels  occurred  in  the  Amity 
Hall  area  near  the  mouth  of  the  Juniata  where  an  ice  jam 
formed  and  held  in  January.  This  was  the  worst  flood  in 
the  memory  of  residents  along  the  Juniata  River. 

A  period  of  moderate  to  heavy  rain  on  the  5th  and  6th 
resulted  in  sharp  rises  along  the  entire  length  of  the  Po- 
tomac River  with  light  flooding  on  the  North  Branch  at 
Cumberland,  Md.  ,  on  the  5th  and  in  the  lower  Potomac 
near  Washington,  D.  C,  on  the  7th  and  8th.  Snow  cover 
in  the  basin  was  light  and  contributed  very  little  to  the 
runoff.  Moderate  to  strong  rises  occurred  again  in  the 
Potomac  and  Rappahannock  Basins  between  the  12th  and 
15th  following  heavy  rains  on  the  12th,  but  flood  level  was 
not  reached  at  any  reporting  station.  Minor  flooding  oc- 
curred on  the  North  and  South  Branches  of  the  Potomac 
as  well  as  the  mainstem  from  the  heavy  rain  on  the  2  0th. 
This  was  the  largest  rise  in  the  Potomac  Basin  since 
August  1955.  There  were  no  reports  of  any  significant 
damage. 

Serious  flooding  occurred  throughout  most  of  the  James 
River  Basin  in  Virginia  during  the  period  from  the  12th  to 
the  17th.  Crest  stages  ranged  from  3  to  8  feet  above  flood 
stage.    This  was  the  most  extensive  flooding  in  the  James 
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Basin  in  many  years.  This  flooding  was  due  to  rainfall 
of  about  30  to  36  hours  duration  from  the  morning  of  the 
11th  to  the  afternoon  of  the  12th.  The  rainfall  averaged 
2.  8  inches  on  the  Maury  above  Buena  Vista  and  near  3 
inches  on  the  James  above  Lickrun.  The  rainfall  tapered 
off  downstream  to  near  1 . 3  inches  at  Richmond,  Va.  Rain- 
fall over  the  Rivanna  Basin  averaged  2.  4  inches.  There 
were  6  deaths  due  to  drowning  in  the  James  and  its  tribu- 
taries. Operations  in  Richmond  harbor  were  suspended 
for  several  days  during  the  high  water.  There  were  nu- 
merous industrial  shutdowns  of  1  to  3  days  at  and  above 
Lynchburg,  Va.  A  trailer  park  had  to  be  evacuated  at 
Buchanan,  Va.  ,  and  at  Covington,  Va.  Many  people  left 
their  homes.  Many  highways  throughout  the  James  Basin 
were  closed  for  brief  periods  with  little  damage  resulting. 

A  series  of  rains,  ranging  from  light  to  locally  heavy 
in  eastern  North  Carolina,  kept  the  ground  wet  throughout 
March  and  caused  a  rather  unusual  number  of  occurrences 
of  minor  flooding.  Rains  on  the  5th  and  6th  ranging  from 
1  to  2.5  inches  were  sufficient  to  cause  near  bankfull 
stages  on  the  Dan,  Tar,  and  portions  of  the  upper  Roanoke 
Rivers  and  from  1  to  3  feet  above  bankfull  on  the  Neuse 
and  Cape  Fear  Rivers.  Rains  on  the  11th  and  12th  aver- 
aging from  1  1/2  to  3  1/2  inches  caused  sharp  rises  on 
all  rivers.  Stages  ranged  from  bankfull  to  about  4  feet 
above  bankfull  on  the  Roanoke,  Dan,  Neuse,  and  portions 
of  the  Tar  Rivers.  Rains  (1  inch  or  less)  on  the  17th 
caused  another  rise  with  crests  about  the  same  as  the 
previous  rise.  Rainfall  during  the  night  of  the  19th  pro- 
longed the  minor  flooding  on  the  Neuse  and  Cape  Fear 
Rivers. 

Considerable  flooding  occurred  along  the  Yadkin-Pee 
Dee  system  in  the  Carolinas  during  March.  Heavy  rain 
on  the  5th  and  6th  (1.  5  to  2.  7  inches)  caused  the  Rocky 
River  to  rise  17  feet  in  11  hours,  to  crest  slightly  over 
6  feet  above  flood  stage  on  the  6th.  A  rapid  rise  followed 
downstream  on  the  Pee  Dee.  At  Cheraw,  S.  C,  the  river 
rose  from  12  feet  to  near  35  feet  on  the  8th,  5  feet  above 
flood  stage.  The  lower  portion  of  the  stream  at  Peedee, 
S.  C,  rose  out  of  its  banks  on  the  8th  to  continue  in  flood 
most  of  the  month.  Very  heavy  rain  (4  to  5  inches)  on  the 
11th  and  12th  caused  the  Yadkin  to  rise  rapidly  from  4 
feet  on  the  12th  to  27  feet  (flood  stage  18  feet)  on  the  13th. 
This  was  the  highest  stage  reached  at  this  point  since 
August  15,  1940,  when  it  reached  a  crest  of  33.  8  feet. 
The  reservoir  prevented  flooding  at  Wilkesboro,  N.  C.  , 
and  filled  to  highest  elevation  of  1045.  7  feet  on  the  13th. 
This  was  15.7  feet  above  normal  pool,  but  well  below  the 
top  of  flood  control  pool.  The  highest  stage  reached  at 
Wilkesboro  was  slightly  over  10  feet  on  the  12th  (flood 
stage  14  feet)  and  the  highest  stage  since  control  began. 
The  Rocky  River  rose  rapidly  on  the  12th  at  Norwood, 
N.  C.  ,  cresting  near  24  feet  on  the  13th,  8  feet  above 
flood  stage.  Flooding  followed  shortly  on  the  Pee  Dee  at 
Cheraw,  S.  C.  ,  cresting  near  38  feet  on  the  15th,  8  feet 
above  flood  stage,  the  highest  since  January  1962.  It  is 
likely  that  some  crop  loss  occurred  in  the  vicinity  of 
Yadkin  College  on  the  Yadkin 

All  branches  of  the  Santee  River  System  in  South  Caro- 
lina experienced  flooding  during  the  first  week  of  the 
month  and  again  at  midmonth.  There  was  considerable 
flooding  of  lowlands  along  the  lower  Santee,  but  more  ex- 
tensive flooding  was  prevented  by  the  control  of  Lake 
Marion.      Because   of  the  unusually  high   crests   and  the 
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condition  of  the  two  flood  periods  occurring  so  close  to- 
gether, the  flooding  was  extensive  and  prolonged.  The 
flooding  was  due  to  heavy  rains  on  the  5th  and  6th,  with 
amounts  up  to  4  inches.  These  rains  saturated  the  soil 
and  brought  most  reservoirs  to  full  or  near  full  stages. 
Rains  up  to  3  inches  on  the  12th  and  13th  falling  on  wet 
soil  produced  a  high  degree  of  runoff  with  general  flood- 
ing. 

A  slow  rise  on  the  Savannah  River  reached  flood  stage 
at  Clyo,  Ga.,  on  the  13th  and  Millhaven,  Ga.,  on  the  19th. 
The  river  remained  above  flood  stage  at  Millhaven  until 
the  27th.  At  Clyo  the  river  continued  above  flood  stage 
into  April.  Damages  were  confined  to  the  removal  of 
livestock  from  swamplands  and  time  losses  by  lumber- 
ing interests. 

The  Ocmulgee  and  Oconee  Rivers  rose  to  above  flood 
stage  at  Macon  and  Milledgeville,  Ga.  ,  on  the  13th  and 
continued  in  flood  at  these  points  until  the  15th.  Although 
the  crest  at  Milledgeville  was  considerably  above  flood 
stage,  only  lowlying  areas  outside  of  the  city  were  af- 
fected. The  same  applies  to  Macon.  Flooding  at  other 
points  on  these  streams  was  minor.  The  Altamaha  River 
was  above  flood  stage  at  Charlotte,  Ga.  ,  from  the  23d  to 
the  26th.  The  crest  on  the  Satilla  River  at  Atkinson,  Ga., 
in  the  beginning  of  the  month  was  flat  and  remained  above 
flood  stage  for  5  days. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rainfall  over  northwest  Georgia,  ranging  from 
1.  16  inches  at  Cartersville,  Ga.  ,  to  4.  97  inches  at  El- 
lijay  on  the  morning  of  the  6th,  caused  flooding  on  the 
Oostanaula  River  at  Resaca,  Ga.  ,  from  the  7th  to  the 
10th.  Additional  heavy  rainfall  over  northwest  Georgia 
on  the  morning  of  the  13th,  ranging  from  1.2  9  inches  at 
Dalton  to  4.  92  inches  at  Woodstock,  caused  moderate  to 
heavy  flooding  on  the  Oostanaula  and  Etowah  Rivers  in 
Georgia.     Heavy  rainfall   amounts  were  reported  in  Ala- 
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bamaon  the  morning  of  the  12th,  with  24-hour  rainfall  a- 
mounts  of  5.34  inches  at  Huntsville,  Ala.,  and  4.08  inches 
at  Muscle  Shoals,  Ala.  The  USGS  reported  a  maximum 
dischargeof  49,600  c.f.s.  onPaint  Rock  River  near  Wood- 
ville,  Ala.  ,  on  the  12th,  which  exceeded  the  previous 
maximum  discharge  of  31,300  c.f.s.  set  in  December 
1942.  A  maximum  discharge  of  60,000  c.f.s.  was  re- 
corded on  the  Flint  River  near  Chase,  Ala.  ,  on  the  12th, 
exceeding  the  maximum  discharge  of  42,000  c.f.s.  (Jan- 
uary 1954)  since  this  station  was  opened  in  1929.  Mod- 
erate flooding  occurred  on  the  Coosa  River  at  Gadsden, 
Ala.  ,  from  the  13th  to  the  20th. 

Heavy  rains  on  the  12th  and  13th  caused  rapid  rises  with 
minor  flooding  in  the  upper  Tombigbeein  Mississippi  be- 
tween the  12th  and  18th.  Minor  flooding  occurred  a  week 
earlier  at  Amory,  Miss.,  due  to  moderate  rainfall  causing 
some  soil  saturation.  Very  little  damage  resulted  from 
the  overflows. 

Moderate  rain  on  the  1st  caused  minor  flooding  on  the 
Pearl  River  at  Bogalusa,  La.  ,  on  the  7th  and  8th.  Light 
to  moderate  rain  between  the  10th  and  16th  caused  addi- 
tional flooding  on  the  Pearl  at  Bogalusa  from  the  15th  to 
the  22d.     No  damage  was  reported. 

MISSISSIPPI  SYSTEM 
Upper  Mississippi  Basin.  — Snowfall  was  near  normal 
during  March  and  fell  generally  on  the  18-19th.  Because 
snowfall  was  light  this  season  and  temperatures  were  very 
cold  in  January  and  early  February,  frost  depth  penetra- 
tion, with  the  exception  of  northeast  Wisconsin,  averaged 
18  to  30  inches  deeper  than  that  of  last  year.  Frost  depth 
on  February  15  ranged  from  near  75  inches  in  north- 
central  Minnesota  to  42  inches  in  southwest  Minnesota, 
30  inches  southeast  Minnesota,  36  inches  central  Wis- 
consin to  12  inches  northeast  Wisconsin  The  water  con- 
tent of  the  snows  as  of  March  1,  was  low  as  compared  to 
March  1,    1962,    as  shown  in  the  following  table: 


WINTER  PRECIPITATION 
November  1  through  February  28 


Percent 

Moisture 

Moisture 

Drainage  Area 

Season 

Season 

Season 

Normal 

of 

normal 

Content 

Content 

(River  or  Stream) 

1962-63 

1961-62 

1960-61 

(1931-60) 

thi 

s  season 

3-1-62 

3-5-63 

Mississippi  River 

1.81 

5.25 

3.08 

4.57 

40 

3.30 

1.06 

to  Guttenberg,  Iowa 

Mississippi  River 

1.42 

4.32 

2.33 

3.32 

43 

3.45 

0.48 

to  Minneapolis,  Minn. 

Minnesota 

1.54 

3.96 

2.52 

3.43 

45 

2.45 

0.18 

St.  Croix 

1.69 

5.20 

3.03 

4.21 

40 

3.70 

0.93 

Chippewa 

2.22 

5.62 

4.13 

4.80 

46 

3.95 

2.15 

Trempealeau 

1.70 

5.64 

3.69 

4.48 

38 

2.05 

0.74 

Black 

1.72 

5.50 

3.90 

5.08 

34 

3.05 

1.50 

Zumbro -Whitewater 

1.51 

3.51 

3.62 

4.30 

35 

3,00 

0.61 

La  Crosse 

1.56 

5.88 

2.29 

4.96 

31 

2.30 

1.37 

Root 

1.53 

5.35 

3.33 

4.98 

31 

3.50 

0.86 

Kickapoo-Pine 

1.80 

7.58 

2.96 

5.55 

32 

3.00 

1.23 

Wisconsin 

1.97 

7.38 

3.93 

5.63 

35 

3.90 

1.76 

Fox 

3.07 

7.50 

2.89 

6.31 

49 

4.30 

0.80 

Lake  Superior 

2.98 

5.35 

4.10 

6.15 

48 

4.10 

2.23 

Upper  Iowa 

1.49 

5.55 

3.65 

5.30 

28 

4.00 

0.92 

Total  March  precipitation  was  below  normal  except  in 
southeastern  Minnesota  and  the  southern  half  of  Wiscon- 
sin. March  temperatures  were  above  normal  and  ranged 
from  10°  to  25*  above  the  daily  mean  during  the  last  9  days 


of  the  month.  The  combination  of  warm  temperatures, 
snowfall  concentrated  on  the  18-19th,  moderate  rains  over 
the  southern  portion  on  the  16 -17th  and  again  on  the  25- 
2  6th  helped  to  remove  the  frost  from  the  ground.     Snow- 
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melt  runoff  was  held  to  a  minimum.  The  overflow  that 
resulted  on  the  Black  and  Kickapoo  Rivers  in  Wisconsin, 
on  the  Root  at  Hokah,  Minn.  ,  and  the  upper  Iowa  at  Dor- 
chester,  Iowa,   was  minor. 

Light  flooding  occurred  on  the  Turkey  and  Maquoketa 
Rivers  in  eastern  Iowa,  and  on  the  Pecatonica  River  in 
northern  Illinois  and  southern  Wisconsin.  Although  the 
snow  cover  was  not  great,  frost  depth  was  considerable. 
The  soil  remained  frozen  while  the  melt  occurred  very 
rapidly  accompanied  by  a  rainfall  of  l/2  to  3/4  inch. 

Minor  flooding  occurred  in  the  Des  Moines  Basin  during 
March.  The  water  equivalent  of  snow  on  the  ground  in 
Iowa  at  the  beginning  of  the  month  was  less  than  1/2  inch 
over  the  southern  sections  and  1/2  to  3/4  inch  over  north- 
ern sections.  A  mild  warm  spell  from  the  2d  through  the 
5th  caused  small  streams  to  rise  in  the  southern  counties. 
Small  tributaries  in  the  lower  Des  Moines  overflowed 
agricultural  land  on  the  4th  and  5th,  and  a  slight  over- 
flow occurred  on  the  lower  Skunk.  A  large  ice  jam  on 
the  Des  Moines  River  upstream  from  Chillicothe  caused 
the  Des  Moines  River  to  overflow  agricultural  land  in  the 
vicinity  of  Eddyville,  Iowa.  A  second  warm  spell  from 
the  14th  through  the  17th  caused  another  rise  in  the 
streams  of  southern  Iowa.  The  Skunk  again  overflowed 
its  banks  in  the  vicinity  of  Oskaloosa.  The  final  and 
major  warm  spell  of  the  month  began  on  the  22d  and  con- 
tinued through  the  end  of  the  month.  By  this  time,  much 
of  the  available  water  had  already  moved  downstream  and 
no  overflow  was  reported.  Light  rains  on  the  4th  and  5th 
contributed  to  the  minor  flooding  during  the  first  week. 
Showers  on  the  11th  and  again  on  the  18th  were  followed 
by  increased  flow  with  some  minor  flooding.  No  damage 
occurred  as  theminor  floodingwas  limited  to  agricultural 
land,   which  was  idle  at  the  time. 

The  flooding~on  streams  in  Illinois  was  due  to  generally 
heavy  rain  on  the  4th  and  5th,  plus  snowmelt.  The  month 
of  March  began  with  a  snowstorm  that  deposited  up  to  5 
inches  of  snow  across  southern  Illinois.  The  wet  con- 
dition of  the  soil  and  partially  frozen  ground  contributed 
to  appreciable  runoff.  The  Illinois  exceeded  flood  stage 
below  Havana  by  as  much  as  3  1/2  feet.  The  Sangamon 
exceeded  flood  stage  in  the  reach  between  Monticello  and 
Riverton  by  as  much  as  4.  3  feet.  The  Kaskaskia  ex- 
ceeded flood  stage  by  2  to  3  feet.  In  the  area  around 
Murphysboro,  the  Big  Muddy  exceeded  flood  stage  by  6 
to  7  feet.  Extensive  lowlands  were  inundated  but  there 
was  little  damage  as  these  areas  are  not  planted.  Ad- 
ditional heavy  rains  from  the  15th  to  the  18th  caused 
flooding  on  the  Kaskaskia  at  Carlyle,  111.  ,  from  the  19th 
to  the  24th. 

Missouri  Basin.  --Four  to  10  inches  of  snow  occurred 
over  most  of  South  Dakota  from  the  16th  to  the  18th  and 
in  the  Black  Hills,  as  much  as  15  to  18  inches  of  snow 
was  deposited.  At  Sioux  City,  Iowa,  most  of  the  pre- 
cipitation from  this  storm  occurred  as  rain  and  amounted 
to  0.79  inch.  The  soil  absorbed  most  of  the  water  as  the 
snow  melted  during  the  unusually  warm,  drying  weather 
during  the  last  10  days  of  March.  Streams  in  South  Da- 
kota generally  held  to  less  than  half  of  bankfull.  The 
river  ice  was  generally  gone  by  the  22d. 

Fifteen  to  23  inches  of  snow  was  reported  in  a  few  north- 
western counties  in  Kansas  during  March,  with  most  of 
it  occurring  on  the  13th.  Locally  heavy  snow  was  also 
reported  on  the  upper  Big  Blue  River  Valley  in  Nebraska 
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on  the  5th.  Minor  rises  occurred  in  the  upper  Big  Blue 
River  Valley,  the  Marais  Des  Cynes,  and  on  Stranger 
Creek  in  Kansas  from  general  rains  of  1  to  2  inches  on 
the  4 -5th. 

Flooding  in  Missouri  during  March  was  not  damaging. 
Most  extensive  flooding  was  on  the  Grand  River  early  in 
the  month.  As  much  as  18,  000  acres  of  cropland,  which 
had  not  been  planted,  was  flooded  in  the  reach  around 
Sumner,  Mo.  Flooding  in  the  upper  Grand  Basin  receded 
quickly  and  did  little  if  any  damage.  Flooding  along  the 
Chariton  was  confined  mostly  to  low  cropland. 

Ohio  Basin.  --  Four  separate  rises  occurred  during 
March,  with  flood  stages  being  exceeded  on  two  occasions 
in  most  of  the  upper  basin.  During  the  last  week  of  the 
month  headwater  areas  in  the  Allegheny  Basin  experienced 
overflow  resulting  from  snowmelt  runoff  and  ice  condi- 
tions. Excessive  rainfall  and  snowmelt  runoff  combined 
to  produce  flooding  over  much  of  the  remainder  of  the 
upper  Ohio  Basin  during  the  first  week  of  the  month. 

At  the  beginning  of  March  the  Allegheny  Riverwas  fro- 
zen over  from  Natrona,  Pa.  ,  upstream  to  Olean,  N.  Y.  , 
with  ice  reported  7  to  24  inches  thick.  Snow  cover  in  the 
Allegheny  Basin  ranged  from  4  to  28  inches  deep,  with  a 
water  content  of  5  to  8  inches.  Warming  temperatures 
on  the  16th  and  17th  combined  with  light  rainfall  over  the 
Allegheny  Basin  resulted  in  sufficient  runoff  to  begin  ice 
movement.  Backwater  flooding  occurred  over  Lock  9, 
Rimerton,  Pa.  ,  to  East  Brady,  Pa.  ,  and  ice  gorges  7  to 
30  feet  high  were  reported.  Many  summer  homes  and 
cottages  were  aiffected.  French  Creek  at  Meadville,  Pa  , 
experienced  minor  dannages  from  backwater  flooding. 

Temperatures  ranging  from  60°  to  70°  over  the  upper 
Allegheny  Basin  during  the  period  from  the  25th  through 
the  30th  resulted  in  rapid  snowmelt  and  a  slow,  steady 
rise  in  the  headwater  streams.  The  main  stem  of  the 
Allegheny  rose  to  bankfull  level  to  2  feet  above  from 
Olean,  N.  Y.,  to  Warren,  Pa.,  with  only  minor  damages 
resulting. 

Rainfall  on  the  4th  and  5th  averaging  2  to  3  inches  over 
the  Monongahela  Basin  and  smaller  basins  in  the  upper 
Ohio  River  drainage  resulted  in  swift  rises  and  pretty 
general  overflow.  Serious  flooding  occurred  along  Chart - 
iers  Creek  at  Heidelberg,  Canonsburg,  and  Carnegie,  Pa. , 
with  preliminary  estimates  of  $6  million  damage  at  Car- 
negie alone.  Extensive  damage  to  homes,  businesses, 
and  public  utilities  occurred  along  Wheeling  Creek  in  the 
vicinity  of  Wheeling,  W.  Va,  Portions  of  the  West  Fork, 
Cheat,  and  Tygart  Rivers,  tributaries  of  the  Monongahela, 
overflowed  at  stages  ranging  up  to  3  feet  above  flood  stage. 
Flood  stage  was  exceeded  by  2  to  10  feet  along  the  Mon- 
ongahela River. 

Moderate  to  heavy  rain  showers  and  thundershowers, 
ranging  from  1  to  more  than  3  inches  on  the  19th  and  20th 
over  the  Monongahela,  lower  Allegheny,  and  upper  Ohio 
River  drainages,  resulted  in  flood  levels  again  being  ex- 
ceeded in  much  of  the  Monongahela  Basin.  Headwater 
areas  received  the  heaviest  rainfall  and  flood  levels  were 
higher  than  those  which  occurred  earlier  in  the  month. 
Stages  were  the  fourth  highest  of  record  on  the  West  Fork 
and  fifth  highest  on  the  Cheat  River.  Stages  along  the 
main  stem  of  the  Monongahela  were  lower  than  those 
which  occurred  on  the  5th  and  6th,  and  ranged  from  1  to 
6.  5  feet  above  flood  stage. 

Very  heavy  rain  on  March  4  resulted  in  serious  flooding 
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on  the  Little  Kanawha  River  in  West  Virginia  and  on  the 
Hocking  River  in  Ohio.  Flash  flooding  occurred  near 
Parkersburg,  W.  Va.  ,,  on  either  side  of  the  Ohio  River, 
when  several  houses  and  a  large  number  of  automobiles 
were  flooded  in  Vienna,  W.  Va^  ,  and  near  Belpre,  Ohio. 
On  the  5th  and  6th  the  Little  Kanawha  River  crested  near 
3.5  feet  above  flood  level  at  Glenville  and  Creston,  W.  Va. , 
and  the  Hocking  River  reached  6  to  7  feet  or  so  above 
flood  stage  from  Enterprise  to  Athens,  Ohio.  Major  dam- 
ages resulted  from  this  overflow.  Light  flooding  occurred 
at  Pikeville,  Ky.  ,  on  the  Levisa  Fork  of  the  Big  Sandy 
during  this  same  period. 

On  the  11th  large  amounts  of  rain,  ranging  from  2.  5  to 
4.  5  inches,  fell  in  the  Guyandot  Basin  in  West  Virginia 
and  in  the  Big  Sandy  Basin  in  Kentucky,  resulting  in  se- 
vere flooding.  The  Guyandot  River  reached  the  highest 
stages  on  record  from  the  12th  to  the  13th.  The  Tug  Foz-k 
of  the  Big  Sandy  also  exceeded  the  previous  high  stage  of 
record  at  Williamson,  W.  Va.  ,  when  it  rose  to  17  to  18 
feet  above  flood  stage  on  the  12th.  On  the  Levisa  Fork 
of  the  Big  Sandy  flood  stage  was  exceeded  by  15  to  17  feet 
on  the  12th  and  13th  in  the  Pikeville-Prestonburg,  Ky.  , 
reach  of  the  river.  Wholesale  damage  to  property  oc- 
curred in  the  many  towns  drained  by  the  Guyandot  and  the 
Big  Sandy  Rivers.  Hundreds  of  people  were  driven  from 
their  homes.  Numerous  houses  and  business  places  were 
damaged  and  in  some  cases  totally  destroyed.  Schools 
and  other  public  buildings,  highways,  bridges,  and  power 
plants  suffered  great  damage.  The  town  of  Gilbert, 
W.  Va.  ,  was  isolated  by  the  flood  waters  and  in  Logan, 
W.  Va.  ,  the  only  contact  with  the  outside  world  was  by 
rail.     In  some  places  roads  were  cut  off  by  mud  slides. 

During  the  third  week  of  March  scattered  showers  oc- 
curred on  the  16th  and  changed  to  general  rain  during  the 
night  of  the  16th-17th.  This  resulted  in  rises  ranging  up 
to  2  feet  above  flood  stage  on  tributaries  in  southeastern 
Kentucky  and  southwestern  West  Virginia  where  the  floods 
during  the  period  of  the  11th  to  the  13th  did  so  much  dam- 
age. General  rains  on  the  19th  produced  overflow  again 
on  the  Little  Kanawha  and  Hocking  Rivers.  Crest  stages 
were  1  to  2  feet  higher  than  those  which  occurred  during 
the  first  decade  of  the  month  on  the  Little  Kanawha  but 
were  about  5.5  to  6.5  feet  lower  along  the  Hocking  River. 

The  Scioto  Basin  received  heavy  rainfall  during  the 
period  from  the  4th  to  the  6th,  averaging  near  3  inches 
in  the  upper  basin  to  4  to  5  inches  in  the  lower  basin. 
Paint  Creek  at  Bourneville,  Ohio,  rose  to  10.  5  feet  over 
flood  stage  on  the  5th,  the  highest  stage  ever  recorded 
since  the  station  was  established  in  the  early  1920's. 
Stages  along  the  Scioto  River  were  about  5  feet  above  flood 
stage  in  the  upper  portion  of  the  river  and  ranged  from 
8  to  14  feet  above  flood  level  in  the  lower  portion  of  the 
river  below  Columbus,  Ohio.  The  overflow  which  oc- 
curred during  the  last  part  of  the  second  week  and  first 
part  of  the  third  week  was  of  a  minor  nature. 

General  flooding  developed  in  the  Great  Miami  and  Little 
Miami  Basins  during  the  night  of  4th -5th,  from  heavy 
rainfall  on  the  4th -5th,  averaging  3  to  4  inches.  Runoff 
from  the  rain  was  augmented  by  the  melting  of  3  to  8 
inches  of  snow  over  the  northern  portions  of  these  basins. 
Stages  up  to  nearly  9  feet  above  flood  stage  were  re- 
ported on  the  Little  Miami  River.  The  crest  on  the 
Great  Miami  River  at  Miamitown,  Ohio,  was  11  feet  above 
flood  stage.     The  lower  sections  of  Loveland  and  Newtown, 
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Ohio,  were  flooded.  Stages  3  to  5  feet  above  flood  stage 
occurred  on  the  lower  tributaries,  namely  the  East  Fork 
of  the  Little  Miami  and  on  the  Whitewater  River.  Two 
deaths  by  drowning  were  reported  on  the  East  Fork  of  the 
Whitewater  River  near  Liberty,  Ind.  One  death  by  drown- 
ing occurred  on  the  East  Fork  of  the  Little  Miami  and  two 
other  deaths  were  caused  indirectly  by  the  heavy  rains. 
The  flood  waters  receded  quickly  to  within  banks  on  the 
6th. 

Severe  flooding  developed  during  the  night  of  thell-12th 
in  the  headwaters  of  the  Kentucky  River,  with  most  darn- 
aging  effects  in  and  around  Hazard,  Ky.  Rainfall  averaged 
about  4  inches  over  the  headwaters  of  the  Kentucky  River 
and  1  to  3  inches  over  the  remainder  of  the  Kentucky  Ba- 
sin and  in  the  Licking  Basin.  The  crest  stage  at  Hazard, 
Ky.  ,  on  the  North  Fork  was  15  feet  above  flood  stage, 
only  2  feet  below  the  record  flood  of  January  1957.  The 
entire  downtown  area  of  Hazard  was  flooded  and  evacuated 
and  damages  have  been  estimated  at  $4  to  $5  millions  in 
that  vicinity  alone.  State  Police  at  Hazard  reported  one 
death  as  a  result  of  a  railroad  washout.  Two  days  after 
the  flood,  6  persons  on  a  trip  to  help  flood -stricken  rel- 
atives were  drowned  when  their  car  plunged  down  a  60- 
foot  embankment  into  the  river  near  Hazard.  Damage 
was  relatively  minor  in  other  areas  of  the  Kentucky  and 
the  Licking  Basins. 

The  heavy  rains  on  the  4 -5th  produced  flooding  on  the 
Green  River  in  Kentucky  where  stages  ranged  up  to  more 
than  5  feet  above  flood  level.  Moderate  rain  on  the  11- 
12th  and  again  on  the  16 -17th  prolonged  the  period  of  high 
water.  Damage  in  the  Green  River  Basin  was  relatively 
light  and  limited  largely  to  agricultural  lands. 

At  the  beginning  of  the  month  a  2-  to  9 -inch  blanket  of 
snow  covered  the  greater  portion  of  the  Wabash  Basin. 
Rivers  and  small  streams  were  mostly  frozen  over. 
There  was  deep  frost  penetration  to  as  much  as  36  inches 
in  some  instances.  The  general  rains  of  the  4-5th  caused 
the  rivers  to  rise  very  rapidly  to  moderate  to  high  flood 
levels  throughout  most  of  their  lengths.  The  streams  had 
already  crested   at   most  points  by  the    16th  when  2   to  3 

inches  of  additional  rain  during  the  period  16th  tothe  19th 
resulted  in  another  general  rise,  but  stages  were  sub- 
stantially lower  than  those  experienced  earlier  in  the 
month. 

The  highest  stage  since  March  1913  occurred  at  Co- 
lumbus, Ind.,  when  the  East  Fork  of  the  White  River  rose 
to  16.2  feet  on  the  6th.  A  number  of  families  were  evac- 
uated. An  80-year  old  man  drowned  in  the  East  Fork 
near  Brownstown,  Ind.  A  number  of  families  were  also 
evacuated  at  Spencer,  Ind.,  where  the  White  River  crested 
more  than  8  feet  above  flood  stage.  However,  there  was 
no  extensive  damage  to  residential  areas.  Many  state 
and  county  roads  were  closed  due  to  the  flood  waters  and 
some  winter  crops  were  damaged.  A  6 -year  old  girl  was 
drowned  at  Indianapolis,  Ind.  ,  when  she  fell  into  a  rain- 
swollen  drainage  ditch  and  was  swept  into  a  drainage  tile 

Extensive  overflow  of  bottom  lands  occurred  along  the 
Wabash  River,  resulting  in  considerable  damage.  A  few 
families  in  Lafayette,  Ind.,  had  to  be  evacuated.  Crests 
formed  suddenly  at  some  points  along  the  Wabash  because 
of  ice  jams. 

March  1963  was  the  wettest  March  in  recent  years  over 
the  Cumberland  River  basin.  Total  rainfall  at  Nashville, 
Tenn. ,  was  10.03  inches  for  the  wettest  March  since  1891. 
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and  only  0.  29  inch  short  of  the  wettest  March  in  the  his- 
tory of  the  Nashville  Weather  Bureau,  dating  back  to 
1871.  About  40  percent  of  the  rainfall  stations  in  the 
basin  measured  in  excess  of  10  inches  for  the  month. 
Severe  flooding  of  the  smaller  streams  occurred  from 
frequent  short  period  heavy  rains  which  fell  in  many  lo- 
calities. Major  flooding  occurred  over  the  upper  Cum- 
berland Basin  in  southeastern  Kentucky  at  Williamsburg, 
Ky.,  and  above,  and  also  on  the  Stones  and  Harpeth  Rivers 
in  Tennessee.  Operations  of  flood  control  dams  by  the 
U.  S.  Engineers  prevented  major  flooding  on  the  main 
stem  of  the  Cumberland  River  from  Wolf  Creek  Dam 
downstream. 

The  first  period  of  flooding  in  the  Cumberland  Basin 
resulted  from  the  heavy  rains  of  the  4 -6th  which  aver- 
aged about  3  inches.  The  greatest  flooding  at  most  points 
was  due  to  a  heavy  rain  on  the  11 -12th.  During  this  latter 
period  rainfall  over  the  upper  Cumberland  Basin  averaged 
more  than  4  inches  and  occurred  in  only  a  few  hours,  be- 
tween 5  p.m.  on  the  11th  and  3  a.m.  on  the  12th.  A  rec- 
ord-breaking crest  of  29.2  feet  occurred  at  Baxter,  Ky.  , 
near  Harlan,  on  the  morning  of  the  12th.  This  was  3.  5 
feet  higher  than  the  great  flood  of  1946,  about  7  feet  high- 
er than  the  devastating  flood  of  January  1957  and  more 
than  13  feet  above  flood  stage.  The  crest  produced  a 
stage  1.3  feet  above  that  which  occurred  in  the  1957  flood 
when  it  passed  Pineville,  Ky.  ,  late  on  the  12th.  When 
it  passed  Barbourville,  Ky. ,  just  before  noon  on  the  13th 
it  was  14.  4  feet  above  flood  stage,  almost  a  foot  below 
the  crest  of  the  1957  flood.  The  crest  continued  to  flatten 
as  it  passed  Williamsburg,   Ky. 

Rainfall  averaged  about  4  inches  over  the  Stones  River 
Basin  in  Tennessee,  with  a  heavy  upstream  concentration. 
Small  streams  in  the  Woodbury,  Tenn.  ,  area  were  re- 
ported to  be  the  highest  since  1902.  The  crest  on  the 
Stones  River  at  Donelson,  Term.,  was  9.  3  feet  above  flood 
stage  and  a  little  over  a  foot  lower  than  the  February 
1962  crest.  The  Poor  Fork  of  the  Cumberland  River  at 
Cumberland,  Ky.,  was  a  little  less  than  2  feet  lower  than 
the  record  flood  of  January  1957. 

Another  storm  covered  the  Cumberland  River  Basin 
with  heavy  rains  on  the  16 -17th.  Amounts  up  to  3  inches 
falling  mostly  in  a  few  hours  during  the  night  produced 
more  major  flooding  over  the  upper  Cumberland  Basin. 
A  crest  of  23.  1  feet  was  reached  on  the  Baxter  gage  at 
9  a.  m.  ,  Sunday,  the  17th.  While  this  was  6  feet  below 
the  record  crest  which  occurred  on  the  12th,  it  was  al- 
most a  foot  higher  than  the  1957  crest.  Downstream 
crests  at  Pineville  and  Barbourville,  Ky.  ,  were  5.  6  and 
4.  6  feet  lower,  respectively,  than  those  which  occurred 
the  previous  week.  The  crest  flattened  on  its  way  to 
Williamsburg,  Ky.  ,  and  acted  only  to  keep  the  stage  a- 
bove  flood  level  at  Williamsburg  for  a  total  of  10  days. 

Widespread  damage  resulted  from  the  flooding  over  the 
upper  Cumberland  Basin.  Preliminary  estimates  of  los- 
ses havebeenset  at  $25  million.  Thecityof  Cumberland, 
Ky.  ,  sustained  over  $1  million  damages  with  over  200 
homes  and  50  businesses  flooded,  bridges  and  streets 
washed  out,  and  serious  damage  to  city  water  and  sewage 
lines.  In  the  city  of  Harlan,  Ky.  ,  29  homes  were  de- 
stroyed, 209  residences  suffered  major  damage  and  242 
minor  damage,  26  businesses  with  serious  damage  and 
43  others  damaged  to  a  lesser  extent.  Many  residents 
had  just   cleaned  up    their  homes   and   refurnished  them 
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after  the  flood  on  the  12th  when  they  were  hit  and  damaged 
again  by  the  flood  on  the  17th.  In  Harlan  County  alone, 
1,000  families  suffered  total  or  partial  loss  to  their  homes 
and  furnishings  and  about  100  bridges  were  washed  out  in 
the  County.  Mass  evacuations  were  required  for  people 
living  outside  the  flood  wall  protected  areas  in  the  Bar- 
bourville and  Pineville,  Ky.,  areas  and  numerous  homes 
and  businesses  outside  the  flood  wall  were  damaged. 

Damage  in  the  Cumberland  Basin  in  Tennessee  was 
chiefly  caused  by  flash  flooding  of  small  streams  and 
erosion  damage  to  farmlands  and  roads.  A  flash  flood 
on  Town  Creek  in  downtown  Lebanon,  Tenn.  ,  early  on 
the  morning  of  the  17th  caused  a  quarter  million  dollars 
loss  to  businesses  and  several  homes  as  water  stood  4 
feet  deep  in  the  Public  square.  Considerable  damage  in 
the  Nashville,  Tenn.  ,  area  resulted  from  overflowing 
storm  sewers  and  overflow  of  small  shallow  streams  due 
to  the  heavy  thundershowers.  An  example  of  the  intensity 
of  the  rainfall  was  that  of  3.  67  inches  of  rain  falling  in  a 
2 -hour  period  at  McMinnville,  Tenn.  ,  early  on  the  night 
of  the  11th.  Damage  was  light  on  the  main  stem  of  the 
Cumberland  River  from  Celina  to  Clarksville,    Tenn. 

Two  separate  periods  of  heavy  rain  fell  over  the  French 
Broad  Basin  of  western  North  Carolina  during  the  night 
of  the  11th  through  the  12th,  with  storm  totals  ranging 
from  3.14  to  6.  45  inches.  The  French  Broad  River  rose 
to  only  moderately  high  flood  level  and  damage  was  light. 
A  slide  occurred  along  the  river  about  5  miles  south  of 
Marshall,  N.  C,  at  the  time  a  train  was  passing,  forcing 
the  diesel  locomotive  head-first  into  the  edge  of  the 
French  Broad  River. 

The  flooding  in  the  Tennessee  River  basin  during  the 
first  decade  of  March  resulted  from  the  rains  of  the  4- 
6th  which  averaged  3.  5  to  4.  5  inches.  In  general,  dam- 
age was  rather  light.  However,  the  flash  flooding  on  the 
Little  Pigeon  River  on  the  5 -6th  caused  considerable  dam- 
age to  streets,  stores,  and  merchandise  and  required 
evacuations  of  a  number  of  families  in  low  areas  along 
the  river. 

Most  of  the  main  rivers  in  Tennessee  went  into  flood 
following  the  heavy  rains  which  averaged  near  5  inches 
over  central  and  eastern  Tennessee.  The  rains  began 
on  the  afternoon  of  the  11th  and  continued  until  early 
morning  of  the  13th.  Flash  flooding  developed  on  many 
small  streams.  Damage  was  relatively  light  in  most 
areas  of  flooding.  The  greatest  losses  were  sustained 
along  First  Creek  in  Knoxville,  Tenn.,  and  at  Sevierville, 
Term.,  on  the  Little  Pigeon  River.  There  was  consider- 
able flooding  of  streets  and  underpasses  in  Knoxville,  and 
water  reached  a  number  of  homes  and  business  places 
and  some  damage  resulted  to  streets,  culverts,  and 
bridges.  Little  Pigeon  River  flooded  most  of  the  city  of 
Sevierville,  Term.,  to  a  depth  of  2  to  3  feet.  Many  families 
were  evacuated  from  homes  near  the  river  and  substantial 
damage  was  reported. 

Heavy  tributary  discharge  kept  the  Ohio  River  at  high 
stages  during  the  greater  part  of  the  month.  On  March 
20  and  21  theOhio  was  above  flood  level  throughout  its 
entire  length.  An  interesting  and  extremely  rare  situation 
developed  during  aperiod  on  the  21st  and  22d  when  due  to 
progressive  heavy  contributions  of  previous  rainfall  and 
runoff,  the  middle  and  lower  portions  of  the  river  crested 
at  about  the  same  time  as  a  considerable  portion  of  the 
upper  river,    so  that  the  Ohio   River  was  virtually  at   its 
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maximum  stage  over  a  distance  of  approximately  850 
miles.  The  Ohio  was  above  flood  stage  for  22  consecutive 
days  at  Cincinnati,  Ohio,  the  longest  consecutive  period 
on  record  and  3  days  longer  than  during  the  record  flood 
of  1937.  Flood  stage  was  exceeded  for  22  consecutive 
days  also  at  Louisville,  Ky. ,  only  1  day  short  of  the  rec- 
ord 23  consecutive  days  in  1937.  The  lower  portions  of 
the  river  (extending  upstream  for  170  miles  or  so)  re- 
mained above  flood  level  well  into  April.  Downstream 
from  Dam  53,  Grand  Chain,  111.  ,  a  point  18  miles  above 
the  mouth,  the  river  was  above  flood  stage  for  31  days, 
going  below  flood  stage  on  April  8.  Crest  stages  during 
the  first  decade  ranged  up  to  3  feet  higher  than  those 
which  occurred  during  the  third  decade  from  Cincinnati, 
Ohio,   to  Wheeling,   W.    Va. 

Arkansas  Basin.  --Minor  to  moderate  rises  occurred 
on  the  Verdigris  and  Neosho  Rivers  in  Kansas  and  Okla- 
homa due  to  rainfall  between  the  4th  and  12th.  The  Neosho 
reached  near  bankfull  stage  in  the  lola,  Kans.  ,  area  on 
the  9th. 

A  thundershower  on  the  4th  caused  Walnut  Creek  to 
overflow  in  Tulsa,   Okla. 

The  lower  Black  River  overflowed  at  Black  Rock,  Ark., 
on  the  17th  and  18th  due  to  heavy  rain  on  the  morning  of 
the  17th.  Flood  damage  was  limited  to  loss  of  lowlands 
for  planting  or  grazing  purposes. 

Lower  Mississippi  Basin.  --Flooding  developed  along 
the  main  stem  of  the  Lower  Mississippi  at  New  Madrid 
and  Caruthersville,  Mo.  ,  on  March  14  due  to  high  flow 
from  the  Ohio  River.  This  high  flow  was  due  to  heavy 
rains  during  the  first  week  of  the  month  in  the  Ohio,  Cum- 
berland, and  Tennessee  River  Basins.  Heavy  rains  also 
occurred  in  the  Mississippi  between  St.  Louis,  Mo.,  and 
Cairo,  111.  Three  to  4  inches  were  reported  over  the 
northern  tributaries  of  the  Ohio  on  the  morning  of  the  5th, 
and  2  or  3  inches  in  the  lower  Ohio,  Cumberland,  and 
Tennessee  Basins.  Moderate  rainfall  was  reported  on  the 
10th,  nth,  and  12th  in  the  middle  Ohio  Basin  and  in  the 
lower  Mississippi  Basin.  Very  heavy  rainfall  was  re- 
ported on  the  12th  in  the  Cumberland  and  Tennessee  Ba- 
sins, with  additional  amounts  on  the  Upper  Tennessee  on 
the  13th.  Heavy  rains  occurred  again  on  the  Middle  and 
Lower  Ohio  Basins  on  the    16th  and    17th  with   additional 
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moderate  amounts  on  the  Middle  Ohio  on  the  19th.  Flood- 
ing extended  downstream  by  late  afternoon  of  the  21st. 
By  April  1,  the  Mississippi  had  reached  a  stage  of  42.  7 
ft.  at  Helena,  Ark.  ,  (flood  stage  44  ft.  ).  Stages  along 
the  Mississippi  were  not  unusually  high  but  therisewasof 
rather  long  duration.  Losses  were  not  heavy  as  spring 
crops  had  not  been  planted. 

PACIFIC  SLOPE  DRAINAGE 

Heavy  rain  (3.5  inches)  from  the  27th  to  the  29th  caused 
a  rapid  rise  in  the  Russian  River  in  California.  About  3 
inches  of  this  rainfall  fell  within  the  24  hours  of  the  27th. 
At  Guerneville,  the  river  rose  from  a  stage  of  5  feet  in 
the  early  morning  of  the  27th  to  a  crest  of  26  feet  about 
9  a.  m.    on  the  28th,    3  feet  below  flood  stage. 

Concentration  of  precipitation  near  the  end  of  the  month 
brought  substantial  rises  to  all  rivers  and  streams  in  the 
Sacramento  and  San  Joaquin  Basins  in  California.  Over- 
flow occurred  at  all  fixed -sill  weirs  of  the  Sacramento 
River  flood  control  system.  By  the  month's  end  over- 
flow was  occurring  only  at  the  Tisdale  weir  into  Sutter 
Bypass. 

Coquille  Basin.  --Rainfall  totals  of  3  to  5  inches  over 
the  Coquille  Basin  during  the  period  from  the  27th  to  the 
30th  caused  minor  flooding  on  the  Coquille  at  Myrtle 
Point,  Oreg.  ,  on  the  30th  and  31st  No  damages  were 
reported. 

Columbia  Basin. --Heavy  precipitation  during  the  3 -day 
period  beginning  on  the  evening  of  the  27th  produced  flood 
or  near  flood  flows  on  all  coast  range  and  low  elevation 
Cascade  Range  Willamette  tributaries  in  Oregon.  Only 
near  bankfull  flows  were  experienced  on  Cascade  Range 
tributaries  draining  higher  elevations  as  the  very  cold 
air  associated  with  this  storm  series  lowered  freezing 
levels  2  to  3  thousand  feet.  Cascade  Mountain  passes 
which  had  been  practically  bare  of  snow  all  winter  re- 
ceived 20  to  40  inches  of  snow  cover  from  the  28th  to  the 
31st.  Total  storm  precipitation  was  slightly  better  than 
4  inches  at  all  Willamette  Valley  repQri:ing  stations  and 
near  6  inches  at  most  coast  and  Cascade  Range  stations. 
Flood  damages  were  confined  to  lowland  flooding  of  farra- 
land,  primarily  in  the  Lukiamute,  Mary's,  Pudding,  and 
lower  Tualatin  drainages. 
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Above  flood  stages 

C"-i  *          1 

Rivet  and  station 

Hood 

-dates 

stage 

Fiom- 

To- 

Stage 

Date 

ST.  LAWRENCE  DRAINAGE 

Ft 

Fl. 

Lake  Erie 

St.  Marys:   Decatur,  Ind. 

13 

4 

ll 

A  18.95 

8 

St.  Joseph:   Hontpeller,  Ohio 

10 

17 

20 

A  10.6 

19 

Maumee:   Fort  Wayne,  Ind. 

15 

9 

10 

A  15.9 

9 

Defiance,  Ohio 

10 

9 

11 

9 
12 

A  10.5 
A  15.6 

9 
11 

Napoleon,  Ohio 

10 

8 

13 

A  14.9 

8 

Sandusky:   Upper  Sandusky,  Ohio 

13 

6 

7 

15.6 

6 

Tiffin,  Ohio 

8 

7 

8 

9.7 

7 

Fremont ,  Ohio 

10 

6 

10 

15.3 

7 

Lake  Ontario 

Canaseraga  Creek:   Groveland,  N.Y. 

11 

17 
26 

18 
27 

13.0 
12.0 

17 
27 

Oatka  Creek:   Garbutt,  N.  Y. 

5 

18 
26 

21 
28 

5.9 
5.4 

18-19 
27 

Black  Creek:   Churchvllle.  N.  Y. 

5 

17 

21 

7.1 

18 

Genesee:   Sclo,  N.  Y. 

8 

18 
27 

18 
27 

8.05 
8.85 

18 
27 

Rochester,  N.  Y. 

13 

18 

18 

13.4 

18 

ATLANTIC  SLOPE  DRAINAGE 

Nashua:   East  Pepperell,  Mass. 

8 

29 

30 

#   8.3 

29 

Housatonlc:   Gaylordsvllle ,  Conn. 

8 

27 

30 

8.9 

28 

Stevenson,  Conn. 

12 

27 

28 

12.3 

27-28 

Passaic:   Chatham,  N.  J. 

6 

8 

8 

6.0 

8 

Millstone:   Blackwells  Mills,  N.J. 

8 

6 

7 

8.4 

7 

Rarltan:   ManvlUe,  N.  J. 

12 

6 

7 

13.6 

6 

Bound  Brook,  N.  J. 

8 

6 

7 

9.45 

7 

Assunplnk  Creek:   Trenton,  N.  J. 

6 

6 

6.35 

6 

East  Branch  Delaware:   Flshs  Eddy, 
N.  Y. 

11 

27 

27 

12.5 

27 

West  Branch  Delaware:   Hale  Eddy, 
N.  Y. 

11 

27 

27 

11.0 

27 

UnadlUa:   Rockdale,  N.  Y. 

11 

28 

28 

11.9 

28 

Tloughnloga:   Whitney  Point,  N.  Y. 

12 

26 

31 

14.0 

27 

Chenango:   Sherburne.  N.  Y. 

8 

27 

29 

9.2 

27 

Greene,  N.  Y. 

13 

27 

28 

14.3 

27 

Chenango  Forks,  N.  Y. 

10 

27 

28 

11.0 

28 

Chemung:   Elmlra,  N.  Y. 

10 

18 
27 

18 
27 

10.5 
10.3 

18 

27 

Chemung,  N.  Y. 

12 

17 
26 

18 
27 

14.9 
14.6 

18 
27 

Juniata:   Newport,  Pa. 

22 

6 

6 

25.0 

6 

Susquehanna:   Unadllla,  N.  Y. 

11 

27 

29 

12.6 

28 

Balnbrldge,  N.  Y. 

13 

26 

31 

E  18.4 

28 

Conklln,  N.  Y. 

11 

26 

Apr.     2 

15.75 

28 

Blnghampton,  N.  Y. 

14 

27 

29 

E  15.6 

28 

Vestal,  N.  Y. 

18 

27 

30 

22.5 

28 

Towanda,  Pa. 

16 

27 

29 

17.6 

27 

Wllkes-Barre,  Pa. 

22 

28 

28 

22.3 

28 

North  Branch  Potomac: 

Cumberland,  Md. 

17 

5 
20 

5 
20 

17.9 
17.5 

5 
20 

South  Branch  Potomac: 

Springfield,  W.  Va. 

15 

20 

20 

#  18.3 

20 

Potomac:   Harpers  Ferry,  W.  Va. 

18 

21 

21 

18.2 

21 

Washington,  D.  C.  (NR) 

12 

7 
21 

8 
22 

12.6 
13.9 

7 
21 

Jackson:   Covington,  Va. 

7 

7 
12 
17 

7 
13 
17 

7.2 
13.4 
7.8 

7 
12 
17 

Rlvanna:   Palmyra,  Va. 

15 

12 

13 

19.1 

12 

James:   Buchanan,  Va. 

17 

12 

13 

22.8 

13 

HolcombB  Rock,  Va. 

22 

12 

13 

24.9 

13 

Lynchburg,  Va. 

18 

13 

13 

18.5 

13 

MARCH  1963 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Ciost* 

From— 

To- 

SUge 

Date 

ATLANTIC  SLOPE  DRAINAGE  (Cont'd.) 

Ft. 

Ft. 

James  (Cont'd.): 

Scottsvllle,  Va. 

20 

13 

14 

20.9 

14 

Bremo  Bluff.  Va. 

19 

13 

15 

26.3 

14 

Columbia,  Va. 

18 

12 

15 

26.9 

14 

Cartersville,  Va. 

20 

13 

16 

21.4 

14 

Richmond,  Va.(We8tham) 

12 

13 
19 

16 
19 

16.4 
12.0 

15 
19 

Richmond,  Va. 
(City  Locks) 

9 

13 

16 

13.5 

15 

Dan:   Danville,  Va. 

11 

12 

14 

H    13.7 

14 

Roanoke:   Alta  Vista,  Va. 

18 

13 

13 

#  19.45 

13 

Randolph,  Va. 

21 

7 
13 

7 
14 

21.4 
24.0 

7 
14 

Neuse:   Neuse,  N.  C. 

14 

8 

19 

11 
19 

#17.5 
#  14.0 

10 
19 

Smlthfleld,  N.  C. 

13 

8 

22 

18^5 

11 

Goldsboro,  N.  C. 

14 

13 

26 

#  17.5 

17 

Klnston,  N.  C. 

14 

16 

28 

*  15.7 

20 

Cape  Fear:   Moncure,  N.  C. 

20 

7 

7 

21.0 

7 

Fayettevllle,  N.  C. 

35 

8 

#38.2 

8 

Ellzabethtown,  N.  C. 

20 

8 

14 

11 
22 

28.7 
24.6 
22.0 
21.7 

9 

15 
19 
22 

Yadkin:   Yadkin  College,  N.  C. 

18 

13 

14 

E  26.8 

13 

Rocky:   Norwood,  N.  C. 

16 

6 
13 

8 
14 

E  22.1 
E  23.5 

6 
13 

Pee  Dee:   Cheraw,  S.  C. 

30 

7 
13 

9 

17 

E  35.1 
E  38.0 

8 
15 

Peedee,  S.  C. 

19 

8 

28 

E  24.6 

20 

Saluda:   Pelzer,  S.  C. 

6 

6 
12 

9 
15 

12.9 
11.3 

6 
13 

Chappells,  S.  C. 

13 

(  8 
(13 

9 

15 

19.6 
22.9 

8 

13 

Broad:   Gaffney,  S.  C. 

10 

6 
13 

7 
13 

12.6 
13.0 

6 
13 

Blair,  S.  C. 

14 

6 
13 

10 
16 

27.2 
26.5 

8 
14 

Congaree:   Columbia,  S.  C. 

19 

8 

14 

9 
15 

21.5 
22.9 

8 
15 

Catawba:   Catawba,  N.  C. 

8 

12 

31 

14.6 
12.5 

13 
25 

Savannah:   Mlllhaven,  Ga . 

15 

19 

31 

17.2 

27 

Clyo,  Ga. 

11 

13 

31 

15.3 

31 

Ocmulgee:   Macon,  Ga. 

18 

13 

15 

20.8 

14 

Abbeville,  Ga. 

12 

20 

23 

13.3 

21 

Oconee:   Mllledgevllle ,  Ga. 

20 

13 

15 

28.3 

13 

Mount  Vernon,  Ga. 

16 

20 

22 

16.7 

21 

Altamaha:   Charlotte,  Ga. 

15 

23 

26 

16.1 

24 

Satllla:   Atkinson,  Ga. 

13 

Feb .    27 

3 

13.2 

1-2 

EAST  GULF  OF  MEXICO  DRAINAGE 

Oostanaula:   Resaca.  Ga. 

22 

7 
14 

10 
17 

26.7 
25.1 

8 

15 

Rome,  Ga. 

25 

13 

14 

25.8 

14 

Etowah:   Canton,  Ga. 

17 

13 

14 

22.4 

13 

Coosa:   Gadsden,  Ala. 

20 

13 

20 

23.0 
22.7 

15 
18 

Tomblgbee:   Tupelo,  Miss. 

21 

12 

12 

25.2 

12 

Fulton.  Miss, 

16 

13 

15 

18.6 

13 

Amory,  Miss. 

20 

6 
13 

6 
17 

21.0 
25.6 

6 
14 

Aberdeen,  Miss. 

34 

14 

18 

38.7 

16 

Pearl;   Bogalusa,  La. 

IS 

7 
15 

8 
22 

15.1 
17.4 

7 
18 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

Black:   Galesvllle,  Wis. 

12 

27 

28 

A  12.4 

28 

FLOOD  STAGE  DATA 


(All 

dates  In  March  un 

River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest » 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

Ft 

Upper  Mississippi  Basin  (Cont'd.) 

47 

17 
22 

21 
25 

A  49.6 

A  48.4 

48.2 

18 
23 
24 

Root:   Hokah,  Minn. 

Upper  Iowa:   Dorchester.  Iowa  (NR) 

14 

17 

17 

14.1 

17 

Klckapoo:   Soldiers  Grove,  Wis. 

723 

17 
24 

19 
28 

723.5 
724.7 

17 
26 

Gays  Mills,  wis. 

698 

18 
25 

18 
28 

698.2 
699.5 

18 
26 

Turkey:   Garber ,  Iowa 

17 

17 

18 

19.0 

17 

Maquoketa:   Maquoketa,  Iowa 

13 

17 

17 

14.8 

17 

East  Branch  Pecatonlca: 

Blanchardvllle,  Wis. 

11 

17 

20 

13.7 

17 

Pecatonlca:   Darlington,  Wis. 

11 

17 

19 

15.4 

17 

Martintown,  Wis. 

11 

15 

24 

18.5 

20 

Freeport,  111. 

13 

20 

25 

14.7 

21 

Shirland,  111. 

10 

14 

31 

13.8 

20 

Rock:   Joslin,  111. 

10 

14 

15 

10.9 

15 

Cedar:   Bussey ,  Iowa 

15 

4 
19 

5 
19 

20.2 
17.9 

5 
19 

Skunk:   Oskaloosa,  Iowa 

15 

4 
14 

5 
14 

16.0 
15.4 

4 
14 

Augusta,  Iowa 

15 

b 

10 

18.3 

6 

Middle:   Indlanola,  Iowa 

16 

4 

4 

19.6 

4 

Des  Moines:   Eddyvllle,  Iowa 

15 

5 

6 

19.0 

5 

Fox:   Wayland,  Mo. 

15 

5 

6 

16.4 

5 

Kankakee:   Momence,  111. 

4 

9 

9 

6.15 

9 

Sangamon:   Montlcello,  111. 

13 

4 

8 

#  15.1 

7 

Rlverton,  111. 

13 

5 

13 

»   17.3 

11 

Illinois:   Havana,  111. 

14 

8 

16 

»  14.2 

11-13 

Beardstown,  111. 

14 

7 

15 

#  15.15 

9 

Meredosla,  111. 

10 

4 

28 

13.4 

9 

Kaskaskla:   Vandalla,  111. 

18 

6 

8 

#21.0 

7 

Carlyle,  111. 

21 

9 
19 

16 
24 

23.0 
#21.5 

12 
22-23 

Big  Muddy:   Murphysboro,  111. 

16 

17 

31 

23.6 

22 

Missouri  Basin 

Nlshnabotna:   Hamburg.  Iowa 

18 

12 

12 

#  23.15 

12 

Grand:   Pattonsburg,  Mo. 

25 

4 

5 

E  26.0 

4 

Chllllcothe,  Mo. 

24 

4 

6 

#28.9 

5 

Sumner,  Mo. 

26 

5 
20 

8 

•-0 

32.6 
#  27.0 

6 
20 

Charlton:   Noylnger,  Mo. 

20 

4 

5 

#21.7 

4 

Prairie  Hill,  Mo. 

15 

5 

5 

*  17.7 

5 

Ohio  Basin 

Allegheny:   Olean,  N.  Y. 

10 

26 

30 

12.1 

27 

Salamanca,  N.  Y. 

1370 

27 

27 

1370.1 

27 

Warren,  Pa. 

14 

27 

27 

14.0 

27 

Tygart:   Elklns,  W.  Va. 

17 

5 
20 

7 
20 

18.0 
18.5 

6 
20 

Bellngton,  W.  Va. 

14 

5 
19 

7 
20 

15.5 
16.5 

6 
20 

Phlllppl,  *.  Va. 

17 

5 
19 

7 
20 

19.6 
21.5 

5 
20 

West  Fork:   Weston,  W.  Va. 

17 

5 
19 

5 
20 

19.0 
22.2 

5 
19 

Clarksburg,  W.  Va. 

7 

5 
19 

6 
21 

10.0 
10.1 

5 
20 

Cheat:   Parsons,  W.  Va. 

11 

5 
19 

6 
20 

12.4 
16.1 

5 
19 

Monongahela:   Lock  15,  Hoult,  W.Va. 

18 

5 
20 

5 
20 

19.9 

18.1 

5 
20 

Lock  7,  Greensboro, 
Pa. 

23 

5 
20 

6 
20 

28.1 
26.6 

5 
20 

Lock  6,  Rice's 
Landing,  Pa. 

25 

5 

5 

26.8 

5 

MARCH    1963 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

Ft. 

Ohio  Basin  (Cont'd.) 

Monongahela  (Cont'd.): 

Lock  5,  Brownsville,  Pa. 

23 

5 
20 

7 
21 

31.2 
28.1 

5 
20 

Lock  4,  Charlerol,  Pa. 

24 

5 
20 

7 
21 

33.8 

30.5 

5 
20 

Lock  3,  Elizabeth,  Pa. 

23 

5 
20 

7 
21 

29.5 
26.6 

6 
20 

Lock  2,  Braddock,  Pa. 

26 

5 
20 

7 
21 

31.8 
29,7 

5 
20 

Chartiers  Creek:   Carnegie,  Pa. 

10 

4 

5 

14.2 

5 

Muskingum:   Lock  7, 

McConnelBVllle,Ohlo 

11 

5 

5 

11.7 

5 

Little  Kanawha:   Glennville,  W.Va. 

23 

5 
19 

6 
20 

26.4 
28.5 

5 
20 

Creston,  W.  Va. 

20 

5 
20 

7 
21 

23.45 
24.2 

6 

20 

Hocking:   Enterprise,  Ohio 

12 

4 

20 

7 
20 

19.2 
12,6 

5 
20 

Athens,  Ohio 

17 

5 
20 

8 
20 

22.9 
17.4 

6 
20 

Greenbrier:   Alderson,  W.  Va. 

14 

12 

13 

18.0 

12 

Coal:   Tornado,  W.  Va . 

25 

12 

13 

27.9 

12 

Guyandot:   Plnevllle,  *.  Va. 

13 

12 

12 

15.25 

12 

Logan,  W.  Va. 

20 

12 

17 

13 
18 

31.7 
21.4 

12 
17 

Branchland,  W.  Va. 

30 

12 
18 

14 
19 

44.05 
32.7 

13 
18 

Tug  Fork:   Williamson.  W.  Va . 

27 

12 

17 

13 
17 

E  45.0 
27.2 

12 
17 

Kermlt,  W.  Va. 

38 

12 

13 

46.5 

13 

Levlsa  Fork:   Elkhorn  City,  Ky . 

18 

12 

12 

21.1 

12 

Plkevllle,  Ky. 

35 

6 
12 

17 

7 
13 

17 

36.4 
50.0 
36.2 

7 
12 
17 

Prestonsburg,  Ky. 

30 

6 
12 
18 

8 
14 
18 

35.4 
46.6 
35.0 

7 
13 
18 

Palntsvllle,  Ky. 

40 

12 

15 

44.4 

13 

Big  Sandy:   Louisa,  Ky . 

45 

13 

15 

50.4 

14 

Alum  Creek:   Columbus,  Ohio 

10 

4 

6 

15.2 

5 

Paint  Creek:   Bournevllle,  Ohio 

10 

4 

17 

7 
21 

20.3 
14.75 

5 
20 

Scioto:   La  Rue,  Ohio 

11 

5 
20 

10 
21 

15.95 
13.0 

5 
20 

Prospect ,  Ohio 

10 

5 
21 

10 
22 

14.75 
10.1 

6 
22 

Circlevllle,  Ohio 

14 

5 
18 

9 

21 

21.9 
15.9 

6 
21 

Chllllcothe,  Ohio 

16 

5 

9 

25.2 

6 

Plketon,  Ohio 

16 

5 

17 

11 
23 

30.1 
25.0 

6 
20 

East  Fork  Little  Miami: 
Perlntown,  Ohio 

19 

4 

6 

22.0 

4 

Little  Miami;   Kings  Mills,  Ohio 

17 

4 

6 

25.7 

5 

Mllford,  Ohio 

12 

4 

6 

19.5 

5 

Licking:   Salyersville,  Ky. 

19 

12 

12 

22.6 

12 

Whitewater:   Brookville,  Ind. 

20 

4 

6 

24.8 

5 

Miami:   Mlamitown.  Ohio 

16 

4 

8 

27.0 

5 

North  Fork  Kentucky:   Hazard,  Ky. 

20 

11 
17 

12 
17 

35.0 
23.3 

12 
17 

Jackson,  Ky. 

29 

12 

13 

37.2 

17 

Whitesburg, 
Ky. 

10 

12 

12 

13.5 

12 

South  Fork  Kentucky:   Oneida,  Ky. 

29 

12 

12 

35.0 

12 

Brashears  Creek:   Taylorsvllle ,Ky. 

20 

5 

17 

6 
17 

23.3 
22.0 

5 

17 

Rolling  Fork:   Boston,  Ky. 

40 

7 

8 

#41.3 

7 

Green:   Munfordville,  Ky. 

28 

6 
13 

9 
15 

31.8 
30.4 

8 

15 

FLOOD  STAGE  DATA 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

Fiom- 

To- 

SUge 

Date 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

Ft 

Ohio  Basin  (Cont 'd. ) 

Green  (Cont'd.):   Lock  6, 

Brownsville,  Ky. 

18 

7 

9 

Lock  4, 
Woodbury,  Ky. 

33 

6 
12 
20 

11 
17 
21 

36.7 
35.8 
33.1 

8 
16 
20 

Lock  2, 
Calhoun,  Ky, 

23 

8 

Apr.     2 

28.7 

20-23 

Vermillion!   Danville,  111. 

18 

5 

7 

21.0 

6 

Embarass:   Ste.  Marie,  111. 

18 

7 

7 

19.0 

7 

Lawrenceville,  111. 

T   11 

5 

17 

12 
22 

16.55 
14.45 

10 
20 

Muscatatuck:   Austin,  Ind. 

T   16 

5 

17 

8 
22 

24.8 
22.5 

6 
18 

Eel:   Bowling  Green,  Ind. 

17 

S 
20 

6 

20 

22.15 
17.3 

5 

20 

East  Fork  White:   Columbus,  Ind. 

10 

6 

7 

16.2 

6 

Seymour,  Ind. 

14 

5 

17 
19 

9 

18 
20 

18.3 
18.65 
16.0 
14.4 

5 
7 
17 
19 

Bedford,  Ind. 

20 

8 
20 

13 
25 

28.7 
22.85 

9 
22 

Williams,  Ind. 

10 

8 

21 

12 
23 

16.8 
10.9 

10 
22 

Shoals,  Ind. 

25 

10 

12 

26.8 

11 

White:   Muncle,  Ind. 

6 

5 

6 

9.85 

5 

Anderson,  Ind. 

10 

4 

20 

8 
21 

17.6 
10.7 

6 
20 

Noblesvllle,  Ind. 

14 

4 

7 

18.9 

6 

Ravenswood,  Ind. 

T   7 

4 

7 

10.7 

7 

Indianapolis,  Ind. (Morris 
St.) 

16 

6 

7 

17.5 

7 

Centerton,  Ind. 

603 

5 

9 

609.3 

5 

Spencer,  Ind. 

I'l 

5 
17 

11 
23 

22.55 
18.9 

6 
21 

Elllston,  Ind. 

18 

5 

17 

12 
24 

27.7 
22.5 

8 
21 

Newberry,  Ind. 

18 

7 

11 

21.8 

8 

Edwardsport ,  Ind. 

15 

6 

17 

14 

26 

23.95 
20.5 

9 
24 

Petersburg,  Ind. 

16 

6 

1/ 

24.0 
23.5 

11-12 
24 

Hazelton,  Ind. 

16 

7 

1/ 

25.2 
23.5 

13 
28 

Skillet  Fork:   Wayne  City,  111. 

15 

5 
17 

7 
19 

17.6 
18.1 

6 
17 

Little  Wabash:   Wilcox,  111.  (NR) 

16 

4 

17 

11 
21 

20.8 

7 

Wabash:   Bluffton,  Ind. 

10 

5 

9 

13.7 

7 

Huntington,  Ind. 

20 

4 

4 

A  20.2 

4 

Wabash,  Ind. 

12 

5 

10 

15.85 
17.9 
18.3 

5 
6 
8 

Lafayette,  Ind. 

11 

5 

12 

22.6 

6 

Covington,  Ind. 

16 

5 

13 

25.7 

8 

Montezuma,  Ind. 

14 

5 
20 

15 
20 

25.55 

14.1 

8 

20 

Clinton,  Ind. 

18 

5 

24.6 

9 

Terre  Haute,  Ind. 

14 

5 

15 

20.7 

9-10 

Hutsonvllle,  111. 

20 

8 

16 

23.8 

11 

Rlverton,  Ind. 

18 

8 

17 

21.1 

12 

Vlncennes,  Ind. 

16 

8 

21 

20.7 

13 

Mt.  Carmel,  111. 

17 

8 

30 

24.1 

14 

New  Harmony,  Ind. 

15 

10 

31 

18.8 

17 

Saline:   Harrisburg,  111. 

13 

5 
12 

8 

Apr.     7 

18.8 
22.4 

6 
20 

Poor  Fork:   Cumberland,  Ky. 

7 

11 
17 

12 
17 

9.75 
7.25 

12 

17 

Stones:   Donelson.  Tenn. 

40 

6 
12 

6 
13 

43,3 
49.3 

6 
13 

(All  dates  In  March  unless  otherwise  specified) 


MAKCH  1963 


Rivei  and  station 

nood 

Above  flood  stages 
-dates 

Crest* 

stage 

From- 

To- 

Stage 

Dale 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

ft 

Ohio  Basin  (Cont 'd. ) 

Harpeth:   Kingston  Springs,  Tenn. 

15 

5 

5 

15.8 

5 

12 

12 

19.5 

12 

17 

17 

21.7 

17 

Cumberland:   Baxter,  Ky . 

16 

6 

6 

18.3 

6 

11 

13 

29.2 

12 

17 

17 

23.1 

17 

Pineville,  Ky. 

1002 

12 

13 

1006.8 

12 

Barbourvllle,  Ky . 

27 

6 

8 

34.1 

7 

12 

15 

41.4 

13 

17 

20 

36.75 

18 

Williamsburg,  Ky  . 

21 

7 

8 

23.0 

7 

12 

21 

(29.2 
(24.4 

14 
18 

Nashville,  Tenn. 

40 

13 

13 

40.3 

13 

EddyviUe,  Ky . 

50 

13 

Apr.     1 

58.5 

21-22 

Little  Pigeon:   Sevierville,  Tenn 

9 

5 

6 

14.6 

6 

12 

13 

15.8 

12 

French  Broad:   Ashevllle,  N.  C. 

8 

12 

13 

8.6 

13 

Marshall,  N.  C. 

10 

6 

6 

11.0 

6 

12 

12 

15.0 

12 

Hot  Springs,  N.  C. 

13 

6 

6 

19.0 

6 

12 

12 

16.4 

12 

12 

13 

20.0 

12 

First  Creek:   Knoxvllle,  Tenn. 

6 

5 

5 

7.0 

5 

5 

6 

8.0 

6 

12 

12 

9.0 

11 

Tuckasegee:   Bryson  City,  N.  C. 

11 

6 

6 

12.3 

6 

12 

12 

11.0 

12 

Emery:   Oakdale,  Tenn. 

23 

12 

12 

29.1 

12 

Chlckamauga  Creek:   Chickamauga, 

10 

7 

8 

15.6 

7 

Tenn. 

12 

15 

15.2 

12 

Elk:   Fayetteville,  Tenn. 

659 

6 

8 

663.5 

6 

11 

16 

668.8 

12 

Duck:   Shelbyville,  Tenn. 

719 

5 

6 

720.5 

6 

11 

13 

729.5 

12 

Columbia,  Tenn. 

32 

6 

7 

32.6 

7 

12 

15 

37.5 

14 

Tennessee:   Chattanooga,  Tenn. 

651 

12 

17 

653.7 

13 

Whiteeburg,  Ala. 

560 

6 

24 

572.4 

14 

Florence,  Ala. 

419 

9 

20 

425.6 

14 

Savannah,  Tenn. 

380 

13 

22 

389.0 

17 

Gllbertsville,  Ky. 

320 

7 

V 

340.3 

19 

Ohio:   Pittsburgh,  Pa. 

25 

20 

21 

26.7 

21 

Dashields  Dam,  Pa. 

26 

20 

21 

27.1 

21 

Montgomery  Dam,  Pa. 

32 

21 

21 

32.2 

21 

(Lower  Gage) 

Dam  10,  Steubenvllle,  Ohio 

33 

6 
21 

7 
22 

34.6 
35.2 

6 
21 

Dam  12,  Wheeling,  W.  Va. 

36 

6 
21 

7 
22 

37.3 
37.4 

6 
21 

Dam  14,  Clarington,  Ohio 

37 

6 
21 

7 
22 

39.2 
38.7 

7 
21 

Dam  15,  Duffy,  Ohio 

37 

6 
21 

7 
22 

38.6 
37.6 

7 
21 

Dam  16,  New  Mat amoras , Ohio 

38 

6 

7 

39.45 

7 

Dam  17,  Reno,  Ohio 

34 

6 
20 

8 
23 

38.7 
36.3 

7 
22 

Marietta,  Ohio 

35 

6 
20 

8 
23 

41.0 
38.3 

7 
22 

Dam  18,  Belpre,  Ohio 

36 

6 
20 

8 
23 

42.5 
39.2 

7 
22 

Parkersburg,  W.  Va. 

36 

5 
20 

8 
23 

41.8 
38.9 

7 
22 

Dam  19,  Washington,  W.  Va. 

40 

6 
20 

8 
23 

44.8 
41.8 

7 
22 

Dam  20,  Belleville,  W.  Va. 

40 

6 
20 

9 
23 

45.5 
42.8 

7 
22 

Dam  22,  Ravenswood,  W.  Va. 

44 

6 
21 

9 
23 

48.0 
45.3 

7 
22 

Dam  23,  Racine,  Ohio 

45 

6 
20 

9 
23 

50.5 
47.9 

8 
22 

Pemeroy,  Ohio 

46 

6 
20 

9 
23 

51.6 
49.6 

8 

21 

FLOOD  STAGE  DATA 


(All  dates  in  March  unless  otherwise  specified) 


MARCH  1963 


1 

Rjver  and  station 

Flood 
stage 

Above  Qood  stages 
-dates 

Crest* 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

Ft. 

Olilo  Basin  (Cont'd.) 

Ohl 

0    (Cont'd.)-   Point  Pleasant, 
W.  Va. 

40 

6 
13 
19 

10 
14 
25 

49.1 
40.3 
47.1 

8 
13 
21 

Gallipolls  Dam, 
Hogsett,  W.  Va. 

50 

7 
20 

9 
23 

54.35 
52.7 

8 
21 

Huntington,  W.Va. 
(Old  Dam  28) 

50 

7 
13 
20 

10 
14 
24 

55.2 
50.4 
53.4 

8 
14 
21 

Ashland,  Ky . 

52 

6 
13 
19 

11 
15 
24 

59.6 
55.0 
57.9 

8 
14 
21 

Greenup  Dam.  Ky. 

54 

7 
13 
19 

11 
15 
25 

61.8 
56.6 
60.0 

9 
14 
22 

Portsmouth,  Ohio 

50 

6 

17 

16 
25 

59.7 
57.8 

9 
22 

Dam  32,  Vanceburg, 
Ky. 

53 

7 
19 

15 
25 

60.1 
58.8 

9 
22 

Dam  33,  Maysvllle, 
Ky. 

50 

7 

27 

59.8 
58.9 

9 
22 

Dam  34,  Chllo,Ohlc 

49 

7 

26 

57.2 
56.7 

9 
22 

Cincinnati.  Ohio 

52 

6 

27 

59.4 
59.3 

10 
22 

Fernbank.  Ohio 

50 

6 

28 

59.1 
59.0 

10 
22 

Warsaw-Markland 
Dam,  Ky. 

51 

8 

26 

54.6 
56.1 

11 
22 

Madison,  Ind. 

46 

7 

27 

51.7 

22 

Dam  41, Louisville, 
Ky. (Upper  Gage) 

28 

7 

28 

36.5 

22 

(Lower  Gage) 

55 

7 

28 

62.7 

22 

Dam  43,  Evans 
Landing,  Ind. 

57 

8 

28 

64.2 

22 

Dam  44,  Leaven- 
worth, Ind. 

53 

7 

30 

63.8 

21 

Dam  45, Addison, Ky. 

47 

7 

30 

54.7 

21 

Tell  City,  Ind. 

38 

7 

Apr.     1 

46.9 

20 

Dam  46, 

Owensboro,  Ky  . 

41 

9 

31 

45.4 

20 

Dam  47, 

Newburgh,  Ind. 

38 

7 

Apr.     5 

Evansvllle.  Ind. 

42 

10 

31 

44.8 

22-23 

Dam  48, 

Cypress,  Ind. 

38 

8 

Apr.     5 

47.8 

22 

River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

Ft 

Ohio  Basin  (Cont 'd.) 

Ohio  (Cont'd.):  Mount  Vernon,  Ind. 

35 

8 

Apr. 

6 

46.7 

22-23 

Dam  49,  Uniontowh,  Ky. 

37 

9 

Apr. 

7 

49.7 

22 

Shawneetown,  111. 

33 

8 

Apr. 

8 

50.8 

24 

Dam  50,  Fords  Ferry,  Ky . 

34 

7 

Apr. 

9 

Dam  51,  Golconda,  111. 

40 

11 

Apr. 

6 

51.0 

26 

Paducah.  Ky. 

39 

12 

Apr. 

5 

49.9 

19 

Dam  52.  Brookport ,  111. 

37 

9 

Apr. 

7 

51.6 

19 

Dam  53,  Grand  Chain,  111. 

42 

9 

Apr. 

8 

54.9 

19 

Cairo,  111. 

40 

9 

Apr. 

8 

51.5 

20 

White  Basin 

Black:   Black  Rock,  Ark. 

14 

17 

18 

14.8 

17 

Lower  Mississippi  Basin 

Mississippi:   New  Madrid,  Mo. 

34 

14 

Apr. 

7 

40.3 

21-22.26-28 

Caruthersville,  Mo. 

32 

14 

Apr. 

8 

39.0 

26-27 

Memphis,  Tenn. 

34 

21 

Apr. 

6 

36.6 

29-30 

PACIFIC  SLOPE  DRAINAGE 

Sacramento  Basin 

Sacramento:   Colusa  Weir,  Callt. 

62 

29 

30 

63.7 

29 

Tisdale  Weir,  Calif. 

46 

29 

Apr. 

2 

47.7 

30 

Fremont  Weir,  Calif. 

33 

30 

31 

33.7 

30 

Coquille  Basin 

Coqullle:   Myrtle  Point,  Oreg. 

35 

30 

31 

35.8 

31 

Columbia  Basin 

Pudding:   Aurora,  Oreg. 

20 

30 

Apr. 

4 

24.45 

31 

Tualatin:   Dllley,  Oreg. 

12 

29 

Apr, 

1 

12.7 

30 

Farmlngton,  Oreg. 

29 

Apr.     1 

Apr. 

3 

29.5 

Apr.      2 

Johnson  Creek:   Sycamore,  Oreg. 

8 

30 

30 

8.5 

30 

*  Provisional 

#  Highest  Stage  Observed 

1/  Continued  at  the  end  of  the  month 

'K     Stage  Readings  Affected  by  Ice  Jams  In  vicinity  of  Gage 

E   Estimated 

T   Tentative 


RAWINSONDE  DATA 

Average  monthly  values 


SURFACE 
1000 
950 
900 
830 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


86 
128 

538 

96  7 

1.420 

1.898 

2.405 

2.941 

3.510 

4.119 

4.771 

5.472 

6.230 

7,061 

7.977 

9.004 

10.187 

11.602 

12.444 

13.423 

14.582 

15.995 

17.399 

18.242 

19,212 

20.357 

21.759 

23.579 

24.736 

26.160 

28.000 

30,655 


-19.9 
■24.7 
■30.1 


-54.3 
-58.0 
-57.1 
-56.1 
-56.3 
-58.0 
-56.6 
-57.8 
-58.3 
-58.9 
-58.1 
-56.8 
-56.1 


1.619 

153 

571 

1.019 

1.4S7 

1.979 

2.495 

3.049 

3.626 

4.250 

4.909 

5.625 

6.398 

7.239 

8.169 

9.212 

10.407 

11.830 

12.679 

13.653 

14.791 

16.163 

17.526 

18.350 

19.298 

20.427 

21.814 

23.627 

24.795 

26.211 

070 


■11.3 
■15.4 
■20.4 
■26.1 
■32.3 
■38.5 
■45.5 
■53.1 
■56.6 
■56.9 
■58.2 
■61.6 


■62.7 
■62.2 
62.2 
59.6 
55.5 
■53.5 
■51.1 
■49.3 


1.970 
2.492 
3.050 
3.631 
4.260 
4.923 
5.645 
6.412 
7.268 
8.201 
9.245 
10.439 
11.857 
12.701 
13.672 


808 


•50.1 
■47.3 


43.5 
49.7 
56.7 


_    3 


29 

103 

503 

928 

1.372 

1.840 


5.3i:H 
6.064 
6.882 
7.779 
8.786 
9.950 
11.372 
12.229 
13.222 
14.393 
15.828 
17.256 
18.112 
19.090 
20.248 
21,654 
23,448 
24,587 
25.987 
27,787 
30,322 


-  5.4 

-  6.2 
•    7.5 

-  9.2 
•11.0 
•13.2 
•15.6 
•18.5 
•21.6 
•25.6 
•30.1 
•35.1 
•40.8 
•46.8 
•53.1 
•56.5 
•54.3 
•53.3 
•53.2 
•53.9 
•53.9 
■55.0 
•55.3 
•56.0 
-57.0 
■58. 2 
•59.5 
-59.8 
-60.0 
-60.8 


26.8 
28.0 


104 

516 

949 

1.401 

1.875 

2.372 

2.902 

3.456 

4.056 

4.692 

5.380 

6,116 

6,933 

7,827 

8,833 

10,000 

11,420 

12,270 

13,254 

14,418 

15,841 

17,259 

16,105 

19,074 

20,223 

21,627 

23,417 

24,557 

25,937 

27,723 

30,249 

32,496 


•  2.8 

•  5.3 

•  7.9 
•U.O 
•13.9 
•17.7 
•21.3 
•25.4 


■47.5 
■52.8 
■56.0 
■66.3 
•55,3 
•55.2 
•55.1 
•55.7 
•56,6 
•57.2 
•57.5 
•58.3 
■59.7 
■60.8 
■61.6 
-61.4 
■60.9 
•60.4 
■57.3 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

800 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

31 

150 

30 

126 

30 

100 

30 

80 

30 

70 

30 

60 

30 

50 

30 

40 

29 

30 

28 

25 

26 

20 

23 

15 

18 

10 

8 

246 

169 

599 

1.047 

1,519 

2,017 

2,541 

3,097 

3,682 

4,316 

4.981 

5.715 

6.496 

7.360 

8.308 

9.368 

10.576 

12.004 

12.947 

13.812 

14,937 

16,294 

17,643 

18,459 


21.926 
23.761 
24,937 
26,393 
28,271 
30.976 


9.3 

7.1 


•50.8 
■56.9 
■58.5 


67.4 
76.6 
61.8 


125 

506 
897 
1.318 
1,765 
2,241 
2.741 
3.275 


6.623 
7.495 
8.486 
9.656 
11.102 
11.972 
12.974 
14.154 
16.597 
17.035 
17.699 
18.877 
20.034 
21.460 
23.293 
24.451 
25.843 
27.617 
30.153 


•29.0 
■26.0 
■22.8 
■21.5 


15 

-28 

1 

13/ 

-25 

2 

515 

-21 

5 

911 

-20 

6 

1 

,334 

-20 

7 

1 

,781 

-22 

0 

2 

255 

-23 

2 

2 

758 

-25 

2 

3 

291 

-27 

6 

3 

866 

-30 

9 

5,854 

6,644 

7,515 

8,500 

9,662 

11,102 

11,968 

12,968 

14,150 

15,591 

17,026 

17,878 

18,853 

20,021 

21,427 

23,241 

24,417 

25,624 

27,637 


-51.7 
-51.4 
-51.6 
-52.2 
-52.9 
-54.1 
-54.9 
-55,7 


265 

5 

6 

271 

10 

5 

773 

13 

4 

275 

15 

0 

275 

16 

1 

277 

16 

5 

?78 

17 

3 

280 

20 

4 

280 

23 

1 

277 

26 

4 

279 

29 

1 

276 

30 

9 

280 

35 

9 

29.3 
31.7 
29.7 


113 
511 
930 
1.373 
1.939 
2.330 
2,854 
3,407 


6,064 

6.896 

7.796 

8.797 

9.967 

11.393 

12.248 

13.239 

14.404 

15.841 

17,271 

18,123 

19,111 

20,274 

21,692 

23,503 

24,660 

26,070 

27,839 


-10.4 

84 

31 
326 

-  8.1 

69 

-  8.7 

70 

287 

-  9.9 

68 

284 

-11.7 

66 

281 

-13.6 

61 

276 

-16.0 

58 

279 

-18.7 

58 

279 

-21.6 

53 

264 

-25.4 

64 

270 

-29.7 

52 

270 

-34.6 

52 

267 

-40.1 

264 

-46.0 

267 

-51,9 

270 

-55.7 

275 

-54.9 

2  76 

-53.7 

777 

-53.3 

274 

-63.1 

274 

-53.8 

271 

-54.6 

774 

-54.8 

270 

-55.0 

275 

-55.3 

277 

-55.9 

280 

-58.4 

779 

-58.4 

290 

-59.9 

276 

-60.9 

505 
116 
526 
958 


3.506 

4.116 

4.755 

5.457 

6.199 

7.029 

7.932 

8.942 

10,104 

11,515 

12,363 

13,345 

14,509 

15,937 

17,354 

18,195 

19,171 

20,320 

21,723 

23,528 

667 

26,083 

27,909 

30,517 


■  3.0 
-    6.1 

■  9.8 
■13.6 
•17.5 
•22.0 
-26.8 
•32.5 
•38.8 
•45.7 
•62.9 
•57.0 
•56.7 
•56.0 
•54.9 
•55.1 
•65.8 
■57.1 
■57.4 
■58.0 
■58.1 
■59.0 
■58.9 
■58.8 
■67.3 
■55.9 
■53.9 


2  90 

31 

3 

295 

32 

1 

284 

35 

9 

284 

38 

1 

283 

41 

4 

282 

43 

7 

279 

45 

9 

278 

43 

7 

275 

45 

7 

276 

43 

5 

278 

39 

2 

274 

37 

3 

275 

32 

8 

2  76 

30 

5 

278 

28 

6 

274 

27 

4 

277 

27 

2 

277 

31 

3 

275 

33 

2 

273 

40 

0 

270 

61 

3 

BOISE.  IDAHO 
915  MB 


BROWNSVILLE.  TEXAS 
1014  MB 


BURRWOOO,  LA. 
1019  MB 


CANTON  IS.,  PACIFIC  AREA 
1009  MB 


SURFACE 

31 

1000 

31 

960 

31 

900 

31 

S50 

31 

800 

31 

750 

31 

700 

31 

660 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

30 

150 

30 

125 

30 

100 

30 

80 

30 

70 

29 

60 

28 

50 

26 

40 

25 

30 

24 

25 

24 

20 

21 

15 

17 

10 

7 

5 

968 

137 

568 

999 

1.462 

1.949 

2.461 

2.998 

3.566 

4.174 

4.823 

5.517 

6.257 

7.091 

7,996 

9,011 

10,177 

11,677 

12,421 

13,395 

14,547 

15,952 

17,356 

18,203 

19,165 

20.312 

21.706 

23.507 

24,653 

26,070 

27.915 


See  reference  note  at  eod  of  table 


2.9 

61 

149 

4.1 

52 

162 

2.0 

49 

268 

-  1.4 

51 

268 

-  6.2 

52 

268 

-  6.9 

54 

265 

-12.8 

54 

265 

-17.1 

51 

258 

-21.5 

45 

268 

-25.6 

43 

255 

-32.2 

40 

268 

-38.4 

263 

-46.0 

272 

-51.8 

270 

-67.6 

267 

-69.2 

270 

-57.9 

273 

-57.2 

2  70 

-57.6 

270 

-68.4 

270 

-58.6 

266 

-58.9 

266 

-69.9 

267 

-59.3 

271 

-59.9 

269 

-59.0 

262 

-59.2 

268 

-56.4 

271 

-63.9 

270 

13.8 
15.3 


1,030 
1,516 
2,027 
2.560 
3.139 
3.739 
4.391 
5,069 
5,820 
6,613 


15,108 
16,424 
17,722 
18,507 
19,409 
20,513 
21.907 
23,743 
24,929 
26,401 
28,329 
31,104 
33,583 
35,993 


18.6 

87 

132 

18.9 

94 

136 

17.0 

81 

162 

16.5 

63 

179 

14.7 

53 

1B5 

12.9 

46 

199 

11.0 

35 

221 

7.8 

37 

247 

3.7 

37 

254 

-  1.1 

37 

258 

-  6.0 

33 

260 

-10.8 

260 

-16.4 

259 

-23.1 

257 

-30.4 

267 

-38.7 

258 

-48.2 

261 

-56.3 

261 

-69.4 

262 

-63.4 

259 

-69.2 

258 

-74.2 

260 

-75.5 

259 

-73.1 

258 

-68.9 

260 

-62.9 

J67 

-57.5 

102 

-52.7 

75 

-49.6 

55 

-46.4 

77 

-42.0 

74 

-37.3 

163 

-31.6 

83 

-25.1 

219 
129 

543 

973 

1.428 

1.908 

2.417 

2.966 

3.519 

4.130 

4.777 

6.484 

6.239 

7.072 

7.987 

9.016 

10.198 

11.617 

12.46  3 

13.442 

14,597 

16,013 

17,419 

18,262 

19,229 

20,376 

21,783 

23,600 

24,759 

26,183 

28,049 

30,684 


■54.3 
•57.3 
•56.8 


158 

17 

4 

596 

16 

0 

1 

054 

14 

6 

1 

535 

17 

2 

2 

041 

9 

6 

2 

572 

6 

8 

3 

139 

4 

6 

3 

736 

1 

4 

4 

379 

-  2 

6 

5 

057 

-  6 

9 

5 

800 

-11 

7 

6 

594 

-17 

4 

7 

470 

-23 

9 

8 

431 

-31 

2 

9 

505 

-39 

5 

10 

726 

-46 

9 

12 

161 

-66 

4 

13 

005 

-68 

4 

13 

963 

-62 

1 

15 

076 

-67 

3 

16 

406 

-71 

2 

17 

725 

-72 

1 

16 

532 

-70 

0 

19 

444 

-66 

1 

20 

665 

-61 

6 

21 

964 

-56 

3 

23 

810 

-61 

6 

26 

004 

-49 

0 

26 

478 

-46 

6 

28 

40  3 

-41 

9 

31 

184 

-37 

1 

33 

668 

-30 

9 

36 

060 

-26 

2 

12.8 
12.8 


4 

26 

8 

87 

26 

1 

6  34 

22 

9 

1.010 

19 

5 

1,501 

16 

7 

2,017 

15 

2 

2.658 

13 

2 

3.750 
4.406 
5,102 
5,961 
6,679 
7,583 
8,676 
9,687 
10,951 
12,426 
13,271 
14,213 
15,286 
16.561 
17.795 
18.569 
19.451 
20.525 
21.869 
23.658 
24,821 
26,273 
28,196 
30,968 
33,417 
35,749 


3.0 
•       .8 

■  5.2 

■  9.9 
■15.7 
■22.9 
•31.4 
■41.6 
■53.7 
■60.7 
■68.1 
•75.9 
■93.0 
■79.2 
■76.4 
■73.7 
■70.0 
■64.7 
■57.3 
■53.4 
■49.1 
■41.8 

38,8 
■36.7 
33.9 


RAWINSONDE  DATA 

Average  monthly  values 


MARCH  1963 


CAPE  HATTERASf  N* 

C. 

CARIBOU. 

ME. 

CHARLESTON, 

S.  C 

. 

COLD  BAY.  ALASKA 

COLUMBIA, 

MO. 

1018  MB 

990  MB 

1016  MB 

1014  MB 

986  Mo 

I 

i 

3 

Wind 

0» 

9 

Wind 

2 

£■ 

^ 

Wind 

I 

&■ 

Wind 

1 

Wind 

if 

■o  1 

• 

1 
1 

1 

1 

0  c 

'« 

1 

1 
o 

1 

■? 

-  1 

11 

M 

1 
1 

g 

■o  o 

1 

o 
1 

g 
1 

_  a 

^  o 

M  ^ 

« 

« 
1 

1 

1 

■■g 

1 

1 

II 

z  ■§ 

^ 

1 

1 

1 

i] 

2  o 

1 

e 

£ 

1 

1 

1 

1 

1 

1 

£ 

1 

1 

1 

£ 

1 

SURFACE 

31 

^ 

10,4 

85 

293 

2.9 

191 

-10.8 

82 

299 

3.7 

31 

13 

11.0 

61 

246 

2.7 

31 

30 

.4 

87 

236 

6.0 

31 

238 

4.2 

78 

221 

.6 

1000 
950 
900 

31 
31 
31 

149 

12,4 

72 

266 

6.2 

114 

-14,4 

31 

162 

13.6 

72 

227 

4.1 

31 

138 

235 

6.0 

31 

124 

576 

11,1 

56 

256 

15.2 

508 

-  7.7 

66 

298 

6.4 

31 

595 

13.1 

56 

253 

8.2 

31 

545 

-  1.6 

71 

235 

14.2 

31 

542 

6.4 

66 

231 

6.4 

1,029 

8.7 

54 

266 

16.7 

932 

-  8.6 

62 

297 

10,6 

31 

1,046 

10.8 

51 

261 

12.2 

31 

978 

-  3.7 

69 

260 

17.3 

31 

983 

4.3 

59 

262 

13.6 

650 

31 

1,499 

5,9 

51 

266 

19,0 

1.375 

-  9.2 

66 

299 

16,3 

31 

1.523 

8.7 

43 

258 

15.6 

31 

1.428 

-  5.3 

62 

265 

22.7 

31 

1.449 

3.5 

60 

270 

19.6 

eoo 

31 

1  ,993 

3.2 

48 

262 

22.6 

1.644 

-  9.9 

53 

296 

19,6 

31 

2.023 

6.5 

36 

266 

17.3 

31 

1.902 

-  7.3 

66 

266 

27.0 

31 

1.938 

1.2 

47 

272 

22.2 

750 

31 

2,513 

.9 

39 

264 

28.4 

2.340 

-11.7 

50 

294 

23,3 

31 

2.562 

3.8 

266 

20.4 

31 

2,400 

-  9.6 

53 

262 

29.9 

31 

2.456 

-  1.5 

46 

273 

23.9 

700 

31 

3,066 

-  1.7 

36 

267 

30,1 

2.867 

-13.9 

49 

292 

25,6 

31 

3.109 

1.1 

267 

24.7 

31 

2,934 

-11.6 

48 

255 

33.6 

31 

3.002 

-  5.0 

42 

272 

26.4 

650 

31 

3,649 

-  4.7 

269 

34.4 

3,426 

-16.7 

45 

291 

29.7 

31 

3.701 

-  1.8 

268 

31.3 

31 

3,494 

-14.6 

46 

250 

45.3 

31 

3,577 

-  6.5 

39 

270 

31.1 

600 

31 

4,279 

-  8.0 

269 

39.6 

4,026 

-19.6 

44 

289 

33.2 

31 

4.336 

-  5.5 

269 

35.9 

31 

4,101 

-16.2 

45 

251 

61.7 

31 

4,197 

-12.6 

38 

2  74 

33.2 

550 

31 

4,944 

-12.3 

269 

43.5 

4,669 

-23.6 

43 

287 

37.1 

31 

5.009 

-10.2 

270 

40.0 

31 

4,742 

-22.2 

44 

244 

62.8 

31 

4,851 

-16.7 

263 

37.1 

500 

31 

5,673 

-17.0 

265 

60.1 

5,368 

-27.6 

41 

284 

39.2 

31 

5,741 

-15.2 

36 

271 

45.1 

31 

5,440 

-26.9 

42 

256 

50.7 

31 

5,667 

-21.6 

261 

40.4 

<>50 

31 

6,449 

-22,4 

270 

50.5 

6,105 

-33.0 

42 

281 

44.9 

31 

6,525 

-20.8 

38 

270 

49.4 

31 

6,185 

-32.0 

259 

50.3 

31 

6,327 

-26.7 

264 

43.7 

400 

31 

7,310 

-28,7 

270 

66.0 

6,928 

-39.1 

281 

47.0 

31 

7.392 

-26.7 

39 

271 

55.4 

31 

7.016 

-37.7 

269 

56.2 

31 

7,176 

-32.9 

261 

46.6 

350 

31 

8,253 

-35.5 

269 

63.9 

7,631 

-45.5 

279 

63.6 

31 

6,343 

-33.4 

36 

271 

60.6 

31 

7,926 

-43.8 

260 

67.3 

31 

8,102 

-39.6 

258 

52.7 

300 

31 

9,309 

-43.1 

269 

71.1 

8.644 

-51.4 

277 

57.5 

31 

9.408 

-41.3 

271 

70.9 

31 

8,945 

-50.7 

251 

53.4 

31 

9,140 

-47.2 

264 

54.4 

250 

31 

10,516 

-51.3 

273 

79.1 

10.020 

-53.4 

271 

67,0 

31 

10,622 

-50.4 

273 

79.9 

31 

10,117 

-56.2 

256 

50.9 

31 

10,327 

-54.1 

263 

59.8 

200 

31 

11 ,944 

-57.1 

278 

87,6 

11.455 

-53.5 

276 

68.1 

31 

12.051 

-57.4 

277 

85.1 

31 

11.524 

-68.3 

249 

52.3 

31 

11.743 

-57.6 

270 

61.4 

175 

30 

12,784 

-57.8 

278 

79.9 

12.315 

-52.6 

275 

65.8 

31 

12.892 

-58.9 

276 

75.8 

30 

12,357 

-66.3 

252 

39.2 

30 

12.676 

-57.3 

269 

63.3 

150 

30 

13,752 

-59.9 

282 

74.8 

13.311 

-62.6 

274 

48.8 

31 

13.854 

-61.7 

273 

78.9 

29 

13.345 

-65.1 

262 

26.8 

29 

13,549 

-67.1 

273 

61.6 

125 

30 

14,883 

-62.6 

278 

64.1 

14.489 

-52.4 

271 

43.3 

31 

14.973 

-65.0 

276 

68.2 

28 

14.606 

-54.6 

259 

24.9 

29 

14,697 

-69.1 

2  74 

64.4 

100 

30 

16,252 

-64.2 

275 

49.6 

15.929 

-53.6 

271 

39.4 

30 

16.326 

-67.6 

275 

55.0 

26 

15.931 

-56.6 

259 

23.3 

29 

16,090 

-60.6 

272 

44.9 

80 

30 

17,614 

-64,7 

275 

36.9 

30 

17.356 

-54.6 

270 

34.4 

30 

17,668 

-67.6 

273 

40.6 

26 

17.354 

-65.2 

272 

16.9 

29 

17,473 

-61.8 

271 

37.5 

70 

30 

18,438 

-62.9 

274 

26.8 

30 

18.213 

-65.4 

273 

32.3 

29 

18,492 

-66.8 

274 

31.7 

26 

16,204 

-55.9 

274 

14.0 

29 

18,300 

-60.8 

271 

34.2 

60 

30 

19.385 

-61.1 

274 

25.6 

29 

19.194 

-55.8 

273 

29.1 

29 

19,421 

-63.1 

268 

23.3 

26 

19,166 

-55.8 

283 

16.1 

29 

19.262 

-60.9 

272 

29.0 

50 

30 

20,526 

-58.0 

275 

21.2 

29 

20.354 

-56.3 

271 

23.7 

29 

20.654 

-69.1 

278 

16.0 

26 

20,345 

-56.1 

281 

9.9 

27 

20,401 

-60.4 

277 

20.4 

40 

29 

21,942 

-55,6 

276 

21.8 

28 

21.770 

-65.9 

272 

27.4 

29 

21.966 

-66.8 

277 

9.7 

25 

21.759 

-56.9 

311 

16.3 

25 

21,806 

-68.7 

275 

19.0 

30 

29 

23,787 

-52.9 

278 

21.8 

28 

23.601 

-66.1 

271 

24.3 

29 

23.812 

-52.6 

272 

12.6 

24 

23.674 

-66.5 

315 

17.7 

26 

23,626 

-55.9 

266 

24.9 

25 

29 

24,966 

-51.6 

276 

22.7 

27 

24.773 

-64.5 

263 

24.7 

29 

24.994 

-50.9 

268 

13.8 

24 

24,719 

-68.8 

306 

17.3 

23 

24.778 

-54.1 

263 

26.6 

20 

26 

26,422 

-49,0 

273 

27.6 

26 

26.208 

-54.3 

261 

27.4 

29 

26.467 

-47.7 

267 

19.0 

22 

26,119 

-69.1 

309 

25.3 

ZZ 

26,210 

-52.7 

265 

34.8 

15 

24 

28,326 

-45.4 

275 

34.6 

24 

28.056 

-62.3 

265 

31.6 

24 

28.356 

-44.6 

272 

26.4 

20 

27,916 

-59.0 

290 

21.6 

20 

26,072 

-50.0 

267 

49.4 

10 

21 

31.069 

-38.8 

269 

54,0 

23 

30.696 

-47.7 

264 

50.3 

17 

30,487 

-57.8 

285 

24.7 

6 

30.720 

-44.6 

7 

13 

33,544 

-33.7 

19 

33.068 

-41.9 

267 

62.2 

12 

32.782 

-66.3 

5 

10 

35,314 

-37.6 

' 

34.878 

-66.0 

DAYTON,  C 

HfO 

OENVER.  C 

OLO. 

DODGE  CITY 

KAN. 

. 

EL  PASO,  TEXAS 

ELY,  NEV. 

980  f 

e 

834  f 

B 

923  ► 

B 

882  MB 

805  MB 

SURFACE 

31 

297 

3.0 

77 

218 

2.1 

31 

1,611 

-  2.1 

63 

209 

2.3 

29 

792 

3.3 

68 

261 

3.1 

30 

1.193 

7.6 

38 

290 

2.5 

1,908 

-  4.5 

69 

186 

6.6 

1000 

31 

133 

31 

145 

29 

139 

30 

137 

171 

950 

31 

552 

3.9 

68 

236 

9.6 

31 

562 

29 

557 

30 

664 

586 

900 

31 

989 

3.0 

60 

255 

16,6 

31 

999 

29 

1.001 

6.0 

61 

238 

6.8 

30 

1,021 

1,025 

850 

31 

1.451 

1.0 

57 

262 

19.8 

31 

1.461 

29 

1.470 

6.7 

44 

255 

13.0 

30 

1,496 

9.8 

29 

283 

4.6 

1,481 

800 

31 

1.937 

-  1.2 

54 

267 

22.5 

31 

1.949 

1.8 

43 

276 

4.1 

29 

1.964 

3.9 

41 

264 

16.1 

30 

1,997 

7.1 

30 

259 

10.7 

1,963 

186 

6.4 

750 

31 

2.449 

-  4.1 

54 

268 

26.6 

31 

2.464 

-  1.2 

40 

284 

7.6 

29 

2.485 

.9 

42 

263 

18.8 

30 

2,623 

4.0 

30 

264 

17.1 

2,476 

-  3.0 

48 

191 

4.5 

700 

31 

2.992 

-  6.9 

54 

265 

28,2 

31 

3.013 

-  6.1 

41 

284 

12.0 

29 

3.037 

-  2.7 

41 

265 

22.3 

30 

3,082 

,4 

31 

252 

22.3 

3,018 

-  6.4 

46 

253 

5.6 

650 

31 

3.563 

-10.1 

50 

264 

32,3 

31 

3.689 

-  9.2 

42 

285 

17.6 

29 

3.616 

-  6.9 

41 

265 

25.6 

30 

3,669 

-  3.3 

260 

28.6 

3,692 

-  9.9 

43 

264 

10.7 

600 

31 

4.180 

-13.5 

44 

264 

37,6 

31 

4,206 

-13.4 

39 

286 

20.8 

29 

4,240 

-11.2 

38 

267 

26.2 

30 

4.302 

-  7.3 

261 

33.0 

4,207 

-13.6 

39 

276 

13.0 

550 

31 

4.836 

-17.4 

42 

266 

41.8 

31 

4,858 

-16.0 

34 

277 

23.7 

29 

4,899 

-16.7 

38 

263 

26.6 

30 

4,965 

-12.0 

251 

36.3 

4,862 

-17.9 

274 

16.9 

500 

31 

5.546 

-22.0 

264 

47.2 

31 

5,667 

-23.2 

34 

277 

23.5 

29 

5.616 

-20.7 

35 

269 

31.7 

30 

5,698 

-16.7 

264 

45.5 

5,568 

-23.1 

273 

18.5 

450 

31 

6.306 

-27.3 

41 

264 

52.1 

31 

6,322 

-29.2 

35 

271 

26.5 

29 

6,378 

-26.1 

259 

36.3 

30 

6,474 

-21.9 

265 

52.1 

6,326 

-28.7 

280 

21.4 

400 

31 

7,153 

-33.0 

263 

56.2 

31 

7,160 

-36.7 

266 

30.6 

29 

7.230 

-32.5 

257 

43.1 

30 

7,339 

-28.2 

256 

62.7 

7,164 

-34.9 

267 

24.9 

350 

31 

8,079 

-39.8 

269 

65.4 

31 

8,076 

-41.9 

266 

36.6 

29 

8.157 

-39.4 

258 

48.6 

30 

6,284 

-36.0 

257 

60.6 

6,082 

-41.8 

257 

24.1 

300 

31 

9,115 

-47.1 

266 

62.6 

31 

9,104 

-49.3 

263 

41.4 

29 

9.196 

-46.8 

268 

66.7 

30 

9,342 

-43.1 

256 

70.1 

9,110 

-48.8 

261 

26.8 

250 

31 

10,303 

-53.6 

266 

63.1 

31 

10,281 

-55.3 

264 

46.3 

29 

10.364 

-53.6 

258 

63.1 

30 

10,647 

-52.1 

256 

76.9 

10,289 

-55.4 

268 

31.7 

200 

31 

11,720 

-57.4 

272 

64.6 

31 

11,695 

-67.6 

261 

49.7 

29 

11.802 

-67.4 

258 

70.1 

30 

11,969 

-68.0 

257 

83.5 

11.701 

-58.1 

272 

36.3 

175 

31 

12,563 

-57.1 

277 

62.6 

31 

12,539 

-67.2 

262 

56.2 

28 

12.642 

-57.0 

260 

70.3 

29 

12,615 

-59.2 

258 

79.9 

30 

12,541 

-67.8 

267 

40.8 

150 

31 

13,538 

-57,5 

279 

55.6 

31 

13,614 

-67.0 

262 

56.2 

27 

13.619 

-57.1 

262 

64.9 

29 

13,777 

-61.4 

258 

76.9 

30 

13.516 

-66.9 

265 

41.2 

125 

31 

14,685 

-58,9 

278 

45.9 

31 

14,666 

-56.1 

262 

51.6 

27 

14.766 

-69,6 

264 

61.0 

29 

14,899 

-64.7 

258 

69.2 

30 

14.668 

-68.1 

267 

37.7 

100 

31 

16,080 

-60.5 

273 

39.1 

31 

16,066 

-59.8 

264 

39.1 

26 

16.153 

-61,3 

266 

49.0 

29 

16,262 

-67.3 

261 

52.8 

30 

16,066 

-59.3 

265 

33.0 

80 

31 

17,469 

-60.9 

275 

32.3 

31 

17,458 

-60.6 

266 

32.3 

26 

17,534 

-61,9 

266 

37.7 

27 

17.596 

-68.0 

262 

41.4 

29 

17.462 

-59.9 

266 

28.0 

70 

31 

18,301 

-60.6 

271 

27.2 

31 

18,294 

-60.0 

266 

27.4 

24 

16,353 

-51.6 

265 

32.3 

27 

16.400 

-66.8 

259 

32.3 

29 

16.305 

-59.7 

267 

23.5 

60 

31 

19,259 

-60.4 

271 

25.3 

31 

19,253 

-60.3 

266 

22.5 

24 

19,311 

-61.0 

265 

25.6 

27 

19.336 

-66.2 

260 

22.0 

29 

19.262 

-59.4 

270 

20.2 

50 

30 

20,401 

-58.7 

275 

22.0 

31 

20,393 

-60.0 

268 

20.0 

24 

20,447 

-60.1 

268 

20.0 

26 

20.449 

-64.0 

269 

16.3 

29 

20.403 

-59.5 

263 

17.3 

40 

30 

21,803 

-58.1 

267 

23.7 

28 

21,787 

-59.0 

268 

19.4 

23 

21,844 

-58.9 

266 

18.3 

26 

21.832 

-69.6 

264 

11.1 

28 

21.800 

-56.8 

266 

14.4 

30 

29 

23,628 

-56.1 

268 

24.3 

26 

23,697 

-57.1 

266 

23.5 

21 

23,649 

-56.0 

262 

21.2 

26 

23.662 

-64.9 

267 

13.8 

28 

23.616 

-66.2 

272 

19.0 

25 

28 

24,791 

-55.5 

272 

27.2 

26 

24,754 

-56.1 

268 

29.5 

20 

24,600 

-53.9 

262 

26.6 

26 

24.827 

-62.8 

267 

18.7 

26 

24.779 

-64.7 

270 

22.2 

20 

25 

26,217 

-53,6 

268 

34.4 

25 

26,181 

-63.8 

270 

36.7 

13 

26,249 

-50.8 

265 

33.8 

21 

26.273 

-50.3 

268 

23.5 

26 

26.213 

-62.4 

270 

29.6 

15 

21 

28,087 

-51.0 

269 

43.1 

21 

28,073 

-60.0 

271 

47.4 

11 

28,133 

-48.3 

269 

45.5 

17 

28,170 

-47.6 

258 

35.9 

18 

28.056 

-49.5 

10 

16 

30,742 

-46.5 

265 

56.5 

16 

30,750 

-47.9 

276 

63.5 

5 

30,820 

-43.7 

7 

30.811 

-44.2 

7 

5 

33,189 

-44.1 

7 

33,092 

-47.2 

FAIRBANKS* 

ALASK 

A 

FLINT.  Ml 

CH. 

FORT  WORTH 

TEX/ 

VS 

GLASGOW,  t 

(ONT. 

GRAND  JUNCTK 

N.  CC 

)L0. 

1000  ^' 

B 

987  f 

B 

996  ^ 

B 

930  ^ 

B 

850  ^ 

6 

SURFACE 

31 

135 

-15.5 

73 

315 

1.4 

31 

234 

-  1.2 

83 

229 

2.1 

31 

180 

11,5 

64 

207 

2.7 

31 

696 

-  1.4 

81 

56 

1.7 

1  ,474 

1.5 

69 

135 

3.1 

1000 

31 

136 

59 

.6 

31 

131 

31 

142 

31 

110 

146 

950 

31 

518 

-12.5 

57 

211 

1.9 

31 

544 

.1 

66 

258 

6.2 

31 

574 

12.7 

56 

206 

8.7 

31 

624 

564 

900 

31 

934 

-13,6 

66 

232 

6.2 

31 

974 

.4 

69 

274 

10.3 

31 

1,026 

11.6 

48 

227 

11.9 

31 

959 

1.0 

61 

281 

6.6 

1.010 

850 

31 

1,368 

-14.5 

55 

252 

9.1 

31 

1,430 

-  1.9 

65 

273 

15.2 

31 

1,502 

9.9 

39 

240 

12.6 

31 

1,419 

.3 

62 

296 

14.8 

1.476 

131 

4.6 

800 

31 

1,826 

-16.1 

64 

256 

11.7 

31 

1,911 

-  4.0 

61 

277 

19.0 

31 

2,004 

7.3 

36 

249 

14.6 

31 

1,902 

-  3.0 

52 

300 

16.6 

1.966 

1.4 

45 

169 

6.2 

750 

31 

2.307 

-17.8 

63 

260 

13.6 

31 

2,419 

-  6.3 

51 

278 

21.2 

31 

2,631 

4,3 

32 

261 

16.7 

31 

2,403 

-  6.6 

52 

301 

16.1 

2.481 

-  1.9 

46 

224 

6.0 

700 

31 

2.825 

-20.1 

51 

262 

16.5 

31 

2,956 

-  8.9 

48 

277 

23.7 

31 

3,090 

1,0 

32 

254 

20.0 

31 

2,946 

-10.2 

50 

300 

19.6 

3.027 

-  6.8 

48 

246 

6.6 

650 

31 

3.367 

-23.0 

48 

264 

19.0 

31 

3,526 

-11.9 

46 

277 

27.0 

31 

3,679 

-  2.9 

33 

255 

25.3 

31 

3,608 

-14.1 

47 

294 

21.0 

3.600 

-10.1 

49 

247 

12.4 

600 

31 

3.954 

-26.3 

46 

265 

21.2 

31 

4,135 

-15.7 

44 

2  76 

29.3 

31 

4,311 

-  7.0 

32 

257 

30.1 

31 

4,115 

-18.0 

46 

292 

22.0 

4.216 

-14.3 

43 

265 

16.1 

550 

31 

4.572 

-30.1 

45 

267 

23.9 

31 

4,782 

-19.8 

41 

272 

34.0 

31 

4,979 

-11.3 

255 

37.9 

31 

4,753 

-22.5 

40 

269 

23.7 

4.666 

-18.6 

37 

259 

20.2 

500 

31 

5.251 

-34.4 

46 

267 

28.8 

31 

5,487 

-24.4 

37 

272 

37.1 

31 

6,709 

-16,2 

257 

44.7 

31 

6,452 

-27.5 

37 

287 

26.8 

5.574 

-23.5 

263 

21.8 

450 

31 

5.976 

-39.0 

267 

32.6 

31 

6,2  38 

-30.1 

272 

41.0 

31 

6,487 

-21.8 

262 

50.5 

31 

6,194 

-33.3 

267 

30.6 

6.330 

-29.2 

272 

24.7 

400 

31 

6.782 

-44.1 

269 

36.3 

31 

7,074 

-36.1 

270 

48.0 

31 

7,351 

-28,1 

262 

57.3 

31 

7,018 

-39.7 

284 

29.9 

7.167 

-35.6 

272 

28.8 

350 

31 

7.666 

-49.8 

2  74 

46.6 

31 

7,989 

-42.4 

267 

55.6 

31 

8,295 

-35.1 

264 

62.6 

31 

7,917 

-46.5 

265 

32.1 

6.083 

-42.5 

272 

34.4 

300 

31 

8.663 

-55.0 

279 

48.0 

31 

9,017 

-48.7 

266 

65.7 

31 

9.353 

-42.8 

264 

67.0 

31 

8,922 

-53.7 

286 

35.6 

9.106 

-50.1 

275 

38.5 

250 

31 

9.822 

-55.9 

282 

47.2 

31 

10,201 

-53.7 

268 

69.9 

31 

10.659 

-61.6 

266 

73.3 

31 

10.079 

-58.1 

286 

39.8 

10.280 

-56.6 

272 

48.2 

200 

31 

11.251 

-53.2 

284 

40.0 

31 

11,624 

-56.7 

269 

66.6 

31 

11,983 

-57.6 

269 

78.5 

31 

11.484 

-57.2 

283 

38.5 

11.694 

-57.4 

265 

46.2 

175 

31 

12.112 

-52.6 

284 

36.5 

31 

12,471 

-56.1 

271 

62.4 

31 

12,823 

-59.0 

268 

79.7 

30 

12.334 

-56.4 

281 

35.4 

12.538 

-56.6 

262 

47.4 

150 

31 

13,107 

-52.8 

284 

34.2 

31 

13,450 

-56.0 

271 

57.5 

31 

13,787 

-60.7 

270 

78.5 

30 

13,312 

-56.6 

261 

33.4 

13.516 

-56.9 

262 

50.5 

125 

29 

14,288 

-52.7 

281 

32.3 

30 

14,613 

-66.3 

272 

49.9 

31 

14,911 

-64.7 

271 

65.9 

30 

14,473 

-55.6 

276 

32.4 

14.666 

-59.0 

261 

45.9 

100 

29 

15,727 

-53.2 

284 

31.6 

30 

16,028 

-56.9 

269 

42.4 

31 

16,263 

-67.5 

271 

55.2 

30 

16,891 

-56.1 

280 

31.3 

30 

16.061 

-61.2 

262 

38.7 

80 

29 

17.160 

-54.6 

285 

29.9 

30 

17,438 

-58.2 

269 

34.8 

31 

17.607 

-67.6 

271 

43.9 

30 

17,308 

-56.3 

278 

29.1 

29 

17.442 

-61.2 

264 

35.0 

70 

29 

18.008 

-55.6 

285 

29.3 

30 

18,280 

-58.5 

270 

32.4 

31 

18,422 

-67,4 

272 

30.7 

29 

18,148 

-67.4 

276 

27.2 

29 

18.281 

-60.6 

264 

25.8 

60 

29 

18.995 

-56.1 

286 

28.4 

30 

19,248 

-58.1 

272 

28.2 

30 

19.345 

-65,4 

272 

21.6 

29 

19,127 

-57.7 

277 

27.4 

27 

19.231 

-60.6 

261 

24.1 

50 

27 

20.150 

-56.6 

288 

26.4 

28 

20,390 

-58.0 

276 

24.9 

30 

20.463 

-62,1 

276 

16.1 

23 

20,275 

-58.3 

282 

25.6 

27 

20.366 

-60.6 

267 

16.7 

40 

27 

21.560 

"56.4 

295 

24.7 

27 

21,798 

-57.8 

272 

26.3 

29 

21.849 

-58.5 

268 

16.0 

21 

21,679 

-59.0 

280 

26.4 

25 

21,767 

-69.6 

271 

16.3 

30 

26 

23.358 

-60.1 

292 

28.6 

27 

23,620 

-56.6 

271 

30.9 

29 

23,678 

-54.5 

268 

20.4 

17 

23,507 

-58.7 

270 

26.0 

24 

23,567 

-57.2 

265 

21.6 

25 

26 

24.489 

-60.7 

296 

26.8 

26 

24,774 

-55.5 

2  70 

32.4 

29 

24,851 

-52,1 

266 

19.2 

14 

24,664 

-58.9 

269 

26.6 

23 

24,732 

-55.6 

269 

27.6 

20 

21 

25.890 

-61.1 

297 

34.0 

23 

26,218 

-54.0 

264 

37.3 

29 

26,306 

-49,2 

273 

23.7 

12 

26,075 

-57.9 

23 

26,161 

-53.1 

267 

33.4 

15 

19 

27,686 

-61.6 

295 

37.3 

12 

26,054 

-51.6 

22 

28.209 

-45.6 

270 

29.0 

20 

26.014 

-50.5 

268 

42.9 

10 

10 

30,282 

-60.8 

5 

30.964 

-39,3 

19 

30.676 

-45.7 

269 

59.7 

7 

5 

32,534 

-60.4 

17 

33.072 

-43.0 

264 

73.4 

5 

14 

35,355 

-39.4 

See  reference  note  at  end  of  table 


RAWINSONDE  DATA 

Avexag*  monthly  values 


li 


« 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


It 


1.123 

117 

535 

972 

1.435 

1.919 

2.425 

2.965 

3.528 

4.137 

4,779 

5.479 

6.225 

7.052 

7.954 

8.963 

10.122 

11.523 

12.367 

13.346 

14.509 

15.935 

17.352 

18.201 

19.173 

20.320 

21.720 

23.525 

24.668 

26.065 

27.890 

30.461 

32.743 

34.943 


■  2.2 

'  6.1 

■  9.7 
13.6 

■17.4 
■21.9 
■26.9 
■32.4 

•45.  V 
•53.2 
•58.2 
■57.8 
■56.8 
■55.6 
■54.4 
■55.4 
■56.6 
■57.0 
57.3 
•58.1 
■58.9 
■59.1 
■59.1 
■58.4 
■56.9 
•54.5 
•51.7 
■47.2 


235 

18 

257 

14 

273 

15 

278 

17 

279 

IS 

2  76 

19 

273 

24 

272 

26 

276 

29 

280 

29 

281 

29 

280 

29 

281 

3? 

276 

35 

8 

2  74 

33 

0 

273 

34 

0 

275 

29 

5 

273 

27 

0 

273 

24 

3 

273 

23 

1 

275 

11 

2 

278 

22 

9 

278 

20 

2 

281 

22 

9 

261 

24 

9 

278 

27 

6 

279 

31 

1 

277 

40 

8 

272 

47 

4 

210 
116 
525 
953 


2.926 

3.489 

4.099 

4.745 

5.445 

6.195 

7.025 

7.935 

8.954 

10.130 

11.547 

12.397 

13.378 

14.540 

15,959 

17,373 

18,216 

19,191 

20.337 

1,740 


7  >;:;6i 


24, 


-  1.6 

■  2.0 

■  3.0 

-  4.6 
•    7.1 

■  9,9 
•13.1 
-17.0 
■20.9 
■25.6 
■31.1 
■37.2 
■43.8 
■50.5 
■54.9 
■56.7 
•55.8 
•55.4 
•55.7 
•56.3 
•57.1 
•57.3 
•56.0 
•58.0 
•57.7 
•56.9 
•56.2 


GREENSBORO.    N 
986    MB 


•I  i 


3.065 

3.650 

4.273 

4.937 

5.661 

6.435 

7.293 

8.233 

9.286 

10.438 

ll.°13 

12.761 

.728 

.659 

16.226 

17.567 

16.411 

19.353 

20.486 

21.891 

23.725 

900 

26.343 

26.222 

30.927 


9.7 
7.8 
5.4 
3.4 
.6 
■  2.6 
-  6.1 
•  9.5 
•13.6 
•18.1 
•23.4 
•29,4 
•36.1 
•43.9 
•51.9 
•57.1 
•58.0 
•60.3 
■62.3 
■65.1 
■64.6 
•64,0 
•62.1 
■60.0 
■57.0 
■54.8 
■53.0 
■51.6 
■48.5 


44.1 
46.2 


111 
102 
556 
1.022 
1  .514 
2.030 
2.576 
3.153 
3.770 


7.593 
8.587 
9.699 


14.224 
15.292 


20.528 
21.890 
23.686 


22.5 

19.5 
17.0 
15,4 
13,1 
10.9 
7,5 
3.5 

-  ,9 

-  5,5 
-10,5 
-15,9 
-22,6 
-30,9 
-41,0 
-53.7 
-60.9 


•81.2 
■77.3 
•72.3 
•67.3 
•62.7 
•56.4 
•52.9 


11 
136 
578 
1.042 
1.526 
2,035 
2,570 
3,136 
3,735 
4,378 
5,057 


8,444 
9,526 
10,764 
12,224 
13,070 
14,022 
15,115 
16.422 


19.413 
20,513 
21,891 
23,703 
870 
26,311 
28.197 
30,891 


19.9 
21.0 
18.5 
15.8 
13.1 
10.6 
7.8 
4.7 
1.0 

•  2.6 

•  6.6 
•11.3 
•16.9 
•23.1 
-29.7 
•37.4 
•45.1 
■54,1 
■59.4 
■65.1 
■70.6 
•75.1 
•74,2 
•71.9 
•69.0 
•64.7 
■60.0 
■56.0 
■53.3 
■50.2 
■47,9 


HUNTINGTON.    W 
986    MB 


INTERNAT.    FALLS. 
970    MB 


JACKSON.    MISS. 
1007    MB 


SURFACE 

1000 

950 

900 

650 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

80 

30 

70 

30 

60 

30 

50 

30 

40 

28 

30 

27 

25 

26 

20 

25 

15 

25 

10 

5 

7 

5 

246 

146 

570 

1.011 

1.476 

1.965 

2.477 

3.026 

3.598 

4.219 

4.873 

5.593 

6.356 

7.210 

8.141 

9.184 

10.381 

11.801 

12.644 

13.616 

14.759 

16.145 

17.523 

16.351 

19.305 

20.444 

21 .645 

23,670 

24,838 

26,279 


6.2 

7,3 

4,8 

3.0 

.3 

-  2.6 

-  5.6 

-  8.9 
-12,0 
-15,7 
-20.4 
-25.4 
-31,5 
-36,4 
-45,5 
■52.7 
•57.5 
■57.4 
-56.1 
-60.1 
-61.7 
-62,5 
■61,8 
•60,6 
•59,5 
■57.7 
■55.4 
-54.4 
-52.9 
■49.3 
•45.2 


69       228       2.9 


254 

19 

8 

260 

24 

1 

267 

?5 

6 

271 

25 

1 

268 

29 

1 

267 

33 

6 

266 

37 

9 

265 

43 

9 

265 

49 

5 

265 

53 

0 

269 

57 

3 

266 

60 

6 

270 

59 

5 

273 

65 

3 

275 

70 

3 

278 

70 

7 

277 

63 

3 

278 

53 

2 

280 

41 

0 

276 

34 

0 

273 

29 

5 

274 

24 

9 

278 

20 

ft 

279 

18 

5 

274 

25 

6 

275 

28 

2 

271 

34 

6 

277 

48 

0 

360 
116 
517 


2.900 
3.456 
4.065 
4.702 
5.396 
6.141 
6.963 
7.864 
8.871 


19.113 
20,259 
21.679 


-  6.5 

-  6.0 

-  4.7 

-  5.4 

-  6.7 
•  9.2 
-12.1 
•15,3 
■19,1 
■23.4 
■28.3 
■33.6 
■39.6 
■46.3 
■53.1 
■57.0 
■55.7 
■54.6 
■53.6 
■54.3 
■54.8 
•55,9 
•56,6 
•57.5 
•58.0 
•58.3 
•58.4 
•57.5 
•56.9 
•55.1 
•46.9 
•44.2 


1 

515 

9 

2 

2 

016 

6 

8 

? 

540 

3 

8 

3 

101 

1 

1 

3 

695 

-  2 

0 

4 

'26 

-  5 

9 

4 

995 

-10 

5 

5 

729 

-15 

3 

6 

509 

-20 

8 

7 

378 

-26 

8 

8 

328 

-34 

0 

9 

390 

-42 

2 

10 

601 

-50 

4 

12 

032 

-57 

4 

12 

873 

-59 

0 

13 

835 

-61 

7 

14 

956 

-65 

0 

16 

305 

-68 

4 

17 

640 

-68 

2 

18 

446 

-67 

2 

19 

376 

-64 

8 

20 

497 

-51 

2 

21 

697 

-57 

1 

23 

732 

-54 

1 

24 

904 

-52 

2 

26 

356 

-49 

5 

28 

261 

-45 

8 

30 

998 

-40 

7 

173 

605 

1.063 

1.540 

2.042 

2.574 

3,136 

3,731 

4,368 

5,040 

5,781 

6,570 

7,443 

6,399 

9,466 

10,686 

12,120 

12,962 

13,922 


16.376 
17,700 
18,502 


31.157 
33.672 
35,041 


13.4 

90 

299 

15.5 

74 

291 

14.0 

67 

244 

11.5 

63 

246 

9.8 

52, 

256 

8.2 

37 

259 

5,9 

34 

260 

3.1 

33 

266 

-   .3 

268 

-  4.3 

266 

-  6.9 

266 

-13.7 

269 

-19.1 

269 

-25.3 

274 

-32.0 

271 

-40.3 

274 

-'i9.6 

275 

-56.9 

277 

-58.8 

273 

-62.2 

275 

-66.4 

275 

-69.7 

273 

-69.7 

275 

-68.3 

276 

-64,5 

274 

-60.1 

274 

-56.0 

277 

-51,8 

44 

-49,6 

285 

-47,1 

248 

-42,4 

279 

-36.8 

261 

-34.0 

-29.8 

32.6 
26.8 


3 

123 

571 

1.033 

1.519 

2.029 

2.571 

3.137 

3.728 

4,387 

5,067 

5,822 

6,621 

7,511 

8,485 

9,581 

10.836 

12.307 

13.153 

14.099 

15.187 

16.471 

17.744 

16.524 

19.438 

20.545 

21.919 

23.727 

24.697 

26.335 

28,222 

30.877 


24.6 
23.5 
19.9 
16,7 
14.4 
11.7 
9.6 
6.9 
3.6 
.1 


•21.0 
•27.0 
•33.7 
-42.6 
•53.7 
•59,7 
•66,4 
•73,5 
•79,4 
•76.7 
•72,3 
•66.5 
•64.9 
•61.3 
•56.2 
■52.3 
■49.4 
46.5 


72 

11 

77 

10 

86 

9 

99 

8 

102 

4 

140 

2 

197 

2 

215 

4 

261 

5 

284 

7 

296 

11 

292 

15 

289 

21 

290 

27 

286 

38 

2  84 

47 

283 

52 

284 

51 

286 

54 

285 

49 

286 

44 

263 

32 

282 

19 

272 

7, 

KING    SALMON.    ALASKA 
1013    MB 


K0T2EBUE.     ALASK 
1017    MB 


LANDER.    WYO 
825    MB 


SURFACE 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

60 

70 

60 

50 

40 

30 

25 

20 

15 

10 

15 

HI 

513 

937 

1.382 

1.852 

2.353 

2,875 

3,436 

4,033 

4,675 

5,365 

6,110 

6,931 

7,834 

8,848 

10,018 

11.437 

12.282 

13.270 

14.440 

15.673 

17.299 

18.155 

19.137 

20.298 

21.713 

23.527 

24,655 

26.041 

27,845 


■  7.1 

■  8.2 

■  9.5 
-11.8 
-14.1 
-17.1 
■20.1 
•23.4 


•55.8 
■55.9 
•56.1 


127 

513 

916 

1.348 

1.803 

2.28? 


4.536 
5.210 
5.933 
6,732 
7,613 
6,606 
9.770 
11.204 
12.068 
13.066 
14.245 


17.98! 
18.962 
20.123 
21.536 
23.353 
24,499 
25,891 
27,672 
30,267 


-22.0 

76 

83 

-20.4 

69 

45 

-16.9 

64 

252 

-16.2 

60 

275 

-16.4 

54 

276 

-17.7 

52 

277 

-19.3 

48 

271 

-21.6 

46 

266 

-24.1 

44 

263 

-27,5 

44 

263 

-31,3 

42 

265 

-35,3 

41 

260 

-39,9 

263 

-45,2 

259 

-50.4 

265 

-54.9 

265 

-55.2 

266 

-52.4 

266 

-51.9 

262 

-51.9 

263 

-52.2 

264 

-53.0 

263 

-54.0 

264 

-54.7 

267 

-55.4 

267 

-56.2 

266 

-57.6 

269 

-59.0 

276 

-59.6 

273 

-61.1 

274 

-62.0 

285 

-62.0 

29.1 
26.8 


587 
1.045 
1.525 
2.030 
2.561 
3.125 
3.721 
4.360 
5.036 
5.775 
6.567 
7.436 
6.394 


13.910 
15.022 
16.355 


21.90  3 
23.738 
24.915 
26,374 
28,285 
31,048 


13.0 

90 

138 

15.3 

73 

151 

14.5 

60 

182 

13.0 

47 

211 

11.5 

42 

227 

9.0 

39 

237 

6.2 

40 

241 

3.2 

33 

252 

.3 

26 

257 

-  3.9 

260 

-  6.2 

261 

-13.3 

262 

-18.8 

262 

-25.1 

263 

-32.5 

265 

-40.6 

266 

-49.9 

265 

-57.1 

265 

-59.0 

267 

-62.6 

268 

-66.9 

267 

-71.1 

266 

-71.4 

268 

-69.7 

267 

-66.6 

266 

-62.2 

263 

-57.9 

257 

-53.9 

249 

-51.7 

257 

-48.5 

267 

-44.8 

264 

-39.8 

65.9 
73.1 


556 

995 

1.457 


2.995 
3.564 
4.178 
4,822 
5,532 
6,282 
7,117 
8.026 


26,150 
28,017 


-  3,0 

63 

271 

-   .7 

45 

260 

-  3,7 

46 

279 

-  7,4 

45 

283 

-11,5 

45 

283 

-15.3 

41 

285 

-19.5 

38 

278 

-24.6 

37 

274 

-30.6 

37 

273 

-37.2 

270 

-44.1 

271 

-51.6 

272 

-56.9 

275 

-58.5 

275 

-57.0 

271 

-56.0 

268 

-56.5 

267 

-58.1 

266 

-58.5 

266 

-58.5 

267 

-58.5 

267 

-59.3 

266 

-59.5 

268 

-56.1 

280 

-57.2 

2  74 

-54.6 

273 

-52.9 

2  79 

660 

126 

554 

1.004 

1.476 

1.970 

2.484 

3.038 

3.613 

4.239 

4.895 

5.613 

6,376 

7.225 

8.152 

9.191 

10.364 

11.801 

12.644 

13.617 

14.762 

16.149 

17.529 

16.355 

19.306 

20.449 

21.853 

23.674 

24.845 

26.280 

26.212 


9.9 
6.8 
3.2 

-  .5 

-  4.0 

-  7.4 
-11.5 
-15.8 
-20.9 
-26.4 
-32.8 
-39.6 
-46.4 
-53.4 
-57.8 
-57,3 
-57.6 
-59.6 
-61.5 
-61.9 
-61.4 
-61.2 
-59.9 
-58.6 
-55.4 
-52.9 
-50.9 
-45.8 


322 

3 

309 

3 

278 

4 

249 

5 

244 

9 

255 

13 

261 

17 

266 

20 

264 

25 

262 

26 

268 

31 

271 

38 

270 

46 

269 

51 

368 

58 

266 

59 

266 

55 

266 

50 

261 

43 

259 

33 

257 

27 

0 

264 

22 

0 

264 

14 

0 

261 

13 

6 

275 

17 

7 

2  74 

21 

0 

266 

31 

5 

See  refereace  aote  at  eod  of  table 


RAWINSONDE  DATA 

Average  monthly  values 


MARCH   1963 


L IHUEt  HAWAI 1 

LITTLE  ROC« 

.  ARK. 

MCGRATH.  ALASKA 

MAJURO.  MARSHALL  IS. 

MEDFORD,  GREG. 

1012 

IB 

1008  MB 

1003  ^ 

B 

1010  MB 

970  MB 

o 

M 

1 

Wind 

M 

1 

Wind 

M 

1 

Wind 

3 

£• 

fl 

Wind 

•2 

£■ 

Wind 

g 

o> 

fy 

? 

o« 

1 

9 

1 
• 

OS 

9 

H 
II 

11 

Ji 

Z  0 

1 
1 

1 

i 
1 

1 

> 

1 
£ 

g 

1 

1 

M 

e 
1 

1 

B 

1 

M 

1 

1 

I 

JI 

S 

M 
1 
1 

1 

M 
O 
> 

1 

g 

1 

1 

z  ■§ 

1 

1 
1 

1 
& 

1 

1^ 

14 

s 

1 

1 

1 
1 

a 

1 

(x: 

1 

1 

SURFACE 

31 

36 

20.7 

84 

36 

1.9 

31 

79 

9.2 

78 

257 

2.3 

31 

103 

-14.2 

61 

247 

2.5 

3 

26.5 

83 

78 

10,1 

31 

401 

3,0 

85 

248 

1.4 

1000 

31 

139 

20.9 

80 

63 

3.3 

31 

144 

247 

4.7 

31 

127 

339 

2.1 

91 

26.9 

83 

75 

11.7 

31 

163 

950 

31 

579 

18.1 

80 

88 

5.2 

31 

568 

10.8 

55 

238 

11.7 

31 

520 

-11.7 

64 

16 

1.7 

538 

22.8 

83 

76 

16.9 

31 

571 

4.6 

72 

258 

2.5 

900 

31 

1.043 

14.7 

81 

114 

4.1 

31 

1.022 

9.6 

48 

247 

14.8 

31 

934 

-11.7 

63 

121 

2.1 

1,014 

19.9 

81 

84 

17,3 

31 

1.011 

3.0 

59 

209 

3.7 

850 

31 

1.525 

12.1 

76 

160 

3.9 

31 

1.495 

7,7 

45 

255 

17.3 

31 

1.373 

-11.9 

59 

220 

2.5 

1,506 

17.2 

75 

87 

17,5 

31 

1.472 

.3 

58 

205 

5.8 

800 

31 

2.031 

9.5 

71 

192 

4.7 

31 

1.993 

5,1 

42 

258 

21.0 

31 

1.836 

-13.1 

54 

255 

5.1 

2,023 

15.3 

67 

90 

14.6 

31 

1,956 

-  2.5 

64 

226 

6.0 

750 

31 

2.561 

6.9 

65 

210 

7.6 

31 

2.515 

2.5 

40 

256 

23.9 

31 

2,324 

-15.2 

53 

263 

7.6 

2,558 

12.9 

59 

87 

12.2 

31 

2.466 

-  5.2 

60 

241 

9.9 

700 

31 

3.130 

4.2 

50 

225 

9.3 

31 

3,073 

-   .9 

38 

262 

26.4 

31 

2,645 

-17.8 

50 

266 

9.7 

3,148 

10.0 

56 

86 

12.0 

31 

3.005 

-  6.4 

58 

251 

15.3 

650 

31 

3.723 

.7 

49 

234 

10.9 

31 

3,656 

-  4.6 

35 

265 

32.8 

31 

3,392 

-20.8 

49 

270 

13.8 

3,760 

6.7 

53 

66 

12.8 

31 

3.575 

-11.8 

51 

253 

14.2 

600 

31 

4.368 

-  2.9 

42 

244 

12.8 

31 

4,287 

-  6.6 

263 

37.9 

31 

3,985 

-23.6 

47 

271 

17.5 

4,416 

2.9 

49 

62 

14.0 

31 

4,186 

-15.7 

45 

273 

16.1 

550 

31 

5.045 

-  7.3 

38 

250 

15.5 

31 

4,952 

-13.0 

261 

40.4 

31 

4,509 

-27.6 

45 

279 

19.2 

5,109 

-   .8 

39 

77 

14.4 

31 

4,834 

-20.2 

44 

269 

16.5 

500 

31 

5.789 

-12.2 

37 

253 

18.1 

31 

5,678 

-17.8 

33 

259 

46.2 

31 

5,296 

-31.6 

44 

274 

25.1 

5,872 

-  5.1 

39 

79 

14.0 

31 

5,537 

-25.0 

45 

259 

19.8 

450 

31 

6,581 

-17.7 

260 

21.4 

31 

6.451 

-23.3 

257 

50.7 

31 

6.025 

-36.5 

275 

28,4 

6,693 

-10.0 

36 

70 

13.0 

31 

6,287 

-30.5 

41 

270 

23.5 

".00 

31 

7.458 

-24.0 

264 

24.7 

31 

7,311 

-29.5 

258 

56.2 

31 

6.842 

-42.0 

268 

34.2 

7,595 

-15.3 

51 

10.7 

31 

7,122 

-36.6 

268 

26.6 

350 

31 

8.417 

-31.0 

39 

261 

27.4 

31 

8,250 

-36.3 

261 

64.7 

31 

7,735 

-47.6 

272 

42.4 

6,590 

-22.2 

34 

8.5 

31 

6.034 

-43.2 

262 

26.2 

300 

31 

9.493 

-38.5 

271 

32.4 

31 

9,303 

-43.8 

267 

68.2 

31 

8,740 

-53.2 

271 

45.3 

9,705 

-30.6 

8 

5.6 

31 

9.057 

-60.0 

259 

28.5 

250 

31 

10.723 

-46.7 

274 

49.0 

31 

10,505 

-52.1 

271 

66.1 

31 

9.908 

-54,6 

272 

46.0 

10,974 

-40.7 

335 

4.1 

31 

10.230 

-56.1 

257 

33.4 

200 

30 

12.176 

-54.4 

273|66.6 

30 

11,930 

-57.2 

275 

62.8 

31 

11.338 

-53,2 

274 

38.1 

12,453 

-52.9 

337 

7.0 

31 

11.637 

-56.8 

261 

37.7 

176 

29 

13.019 

-59.3 

273 

64.3 

30 

12,774 

-57.5 

277 

61.6 

30 

12.198 

-53,2 

273 

31.9 

13,301 

-59.8 

344 

6.7 

31 

12.477 

-57.4 

266 

35,0 

150 

29 

13.973 

-64,1 

2  74 

58.5 

30 

13,746 

-59.2 

266 

49.9 

30 

13,193 

-52.5 

272 

33.0 

14,246 

-67.4 

346 

9.9 

30 

13,458 

-57.3 

262 

34.6 

125 

28 

15.074 

-69.5 

275 

49.9 

30 

14,878 

-63.2 

283 

43.7 

30 

14,369 

-52.9 

271 

30.3 

15,325 

-75.3 

355 

7.6 

30 

14,609 

-57.4 

265 

31.5 

100 

26 

16.388 

-73.9 

273 

39.4 

28 

16,242 

-65.7 

285 

34.8 

29 

15,806 

-53.4 

271 

28.8 

15,592 

-83.0 

61 

6.2 

30 

15,015 

-58.6 

265 

26.6 

80 

22 

17.691 

-73.5 

272 

23.7 

27 

17,592 

-65.7 

281 

24.9 

27 

17,239 

-54.1 

271 

27.0 

17.641 

-79.5 

276 

4.5 

30 

17,419 

-57.9 

265 

23.9 

70 

21 

18.473 

-70.7 

261 

15.9 

26 

16,409 

-65.3 

27 

18.094 

-54,7 

272 

26.0 

16.604 

-75.4 

276 

9.3 

30 

18,261 

-58.4 

262 

22.3 

60 

20 

19.395 

-67.9 

256 

7.0 

23 

19,349 

-63,9 

27 

19.079 

-55,4 

275 

24.1 

19,499 

-71.9 

353 

1.6 

30 

19,226 

-58,4 

265 

18.7 

50 

20 

20.498 

-64,6 

287 

3.3 

23 

20,475 

-61,0 

26 

20,235 

-56.4 

277 

24.9 

20.585 

-68.8 

87 

20.0 

30 

20.374 

-58.7 

266 

19.0 

40 

19 

21.878 

-60.1 

267 

4.3 

21 

21,867 

-57.9 

23 

21 .636 

-57.2 

278 

25.6 

21.934 

-53.7 

91 

39.8 

30 

21.773 

-58,8 

258 

15.7 

30 

18 

23.693 

-55.5 

238 

2.1 

19 

23,696 

-54.6 

22 

23.449 

-58.5 

280 

26.2 

23.731 

-55.3 

89 

53.0 

29 

23,579 

-58.3 

269 

16.8 

25 

17 

24.860 

-53.0 

279 

1.7 

19 

24,868 

-53.0 

21 

24.595 

-59.2 

260 

29.3 

24.901 

-52.7 

87 

56.7 

28 

24,730 

-67.2 

269 

23.7 

20 

17 

26.307 

-50.5 

278 

4.3 

16 

26.322 

-50,0 

17 

25,986 

-60.4 

280 

25.3 

26.355 

-48.3 

88 

60.5 

26 

25,144 

-66.0 

263 

28.0 

15 

17 

2S.202 

-46.6 

253 

3.7 

17 

28.210 

-47.5 

11 

27,834 

-50.5 

22 

28,276 

-43.4 

91 

40.2 

23 

27.971 

-54.0 

2  70 

35.2 

10 

14 

30.902 

-43.6 

254 

13.8 

9 

30.923 

-43,5 

12 

31,008 

-40.2 

22 

30,588 

-50.5 

270 

47.6 

7 

12 

33.324 

-37,8 

272 

14.6 

17 

32.909 

-48.3 

271 

55.6 

5 

8 

35.683 

-32.2 

14 

35.111 

-44.3 

MIAMI. 

LA. 

MIDLAND.  1 

EXAS 

MONTGOMERY 

ALA 

NANTUCKET, 

MASS 

NASHVILLE. 

TENN 

1019  ^ 

18 

915  ^ 

B 

1013  1- 

e 

1014  MB 

99  7  MB 

SURFACE 

31 

4 

19.7 

85 

48 

2,1 

874 

7,8 

57 

164 

1.9 

31 

61 

10.7 

79 

222 

1.4 

31 

14 

1.5 

83 

304 

4.3 

31 

177 

7.9 

80 

184 

3.7 

1000 

31 

167 

20.0 

76 

101 

4.9 

131 

31 

166 

13.5 

56 

234 

2.3 

31 

127 

249 

3.1 

31 

148 

150 

2.1 

950 

31 

607 

17.6 

73 

122 

7,0 

561 

31 

597 

12.9 

58 

236 

8.4 

31 

543 

1.4 

67 

278 

9.1 

31 

571 

9.3 

68 

238 

14.0 

900 

31 

1.070 

15.1 

68 

133 

5,2 

1.010 

10.3 

46 

182 

4.7 

31 

1,051 

11.0 

50 

253 

11.3 

31 

976 

.2 

64 

276 

14.0 

31 

1.021 

7,4 

63 

243 

17.1 

850 

31 

1.553 

12.4 

65 

154 

1,4 

1.486 

10.4 

37 

219 

8.9 

31 

1.526 

8.9 

40 

259 

14.4 

31 

1,433 

-  1.6 

59 

275 

19.2 

31 

1,490 

6.1 

50 

264 

22.5 

800 

31 

2.060 

9.8 

59 

296 

1,7 

1.990 

8.7 

30 

245 

14.2 

31 

2.027 

6,4 

38 

251 

18.5 

31 

1,915 

-  2.9 

54 

280 

26.0 

31 

1,983 

2.3 

52 

262 

26.0 

750 

31 

2.593 

7.7 

43 

291 

3.1 

2.524 

5.6 

26 

255 

16.3 

31 

2.552 

4.1 

35 

261 

23.9 

31 

2,422 

-  5.0 

51 

276 

29.9 

31 

2,502 

-   .1 

48 

265 

29.1 

700 

31 

3.163 

5.8 

32 

250 

5.2 

3.081 

2.2 

23 

256 

19.0 

31 

3.113 

1.5 

35 

264 

27.4 

31 

2.965 

-  7.8 

60 

279 

33.4 

30 

3,055 

-  3.0 

43 

271 

29.3 

650 

31 

3.763 

2.9 

257 

9.5 

3.673 

-  1.9 

255 

24.3 

31 

3,702 

-  1.5 

268 

33.2 

31 

3.535 

-10.9 

45 

277 

35.9 

30 

3.634 

-  6.1 

271 

33.6 

600 

31 

4.411 

-   ,9 

265 

13.2 

4.307 

-  6.4 

253 

29.1 

31 

4,340 

-  5.2 

266 

38.9 

31 

4.150 

-14.3 

44 

274 

43.9 

30 

4.251 

-10.0 

271 

40.6 

550 

31 

5.094 

-  4.7 

272 

17.9 

4.979 

-11.0 

256 

37.9 

31 

5,010 

-  9.8 

255 

43.7 

31 

4.800 

-18.3 

41 

276 

46.6 

30 

4.921 

-14.1 

269 

45.6 

500 

31 

5.846 

-  9.9 

270 

20.6 

5.707 

-16.1 

254 

42.0 

31 

5,746 

-14.4 

260 

49.4 

31 

5.511 

-23.0 

37 

275 

52.5 

30 

6,644 

-18.8 

2  70 

51.3 

450 

31 

6.643 

-16.0 

269 

27.0 

6.489 

-21,5 

256 

49.0 

31 

6,534 

-20.0 

262 

55.2 

31 

6.268 

-28.0 

276 

59.1 

30 

6,414 

-24.3 

266 

55.0 

400 

31 

7,528 

-22.6 

269 

30.5 

7,351 

-27,3 

256 

57.1 

31 

7,402 

-25.3 

268 

59.1 

31 

7.113 

-34.2 

278 

51.6 

30 

7,269 

-30.3 

37 

258 

60.0 

350 

31 

8,494 

-29.8 

270 

32,4 

8.298 

-34,5 

257 

64.9 

31 

8,355 

-33.3 

267 

65.1 

31 

8.034 

-40.9 

275 

66.0 

30 

8,205 

-37.3 

264 

61.8 

300 

31 

9.573 

-38.6 

272 

37.9 

9,358 

-42,8 

258 

72.7 

31 

9,421 

-41.4 

265 

73.3 

31 

9.067 

-47.7 

278 

73.3 

30 

9,253 

-44.7 

256 

72.9 

250 

31 

10.801 

-48.1 

275 

42.4 

10.564 

-51.6 

257 

75.6 

31 

10,635 

-50.4 

265 

76.2 

31 

10.254 

-63.8 

277 

72.9 

30 

10,451 

-52.7 

272 

66.8 

200 

31 

12.244 

-55.6 

272 

49,4 

11.990 

-57.3 

258 

79.1 

31 

12,065 

-57.1 

270 

80.4 

30 

11.663 

-65.2 

277 

68.8 

30 

11,874 

-57.1 

283 

64.4 

175 

31 

13.087 

-59.4 

272 

53.6 

12.831 

-58.7 

259 

76.0 

31 

12,908 

-58.5 

271 

75.2 

30 

12.511 

-65.7 

278 

69.2 

30 

12,717 

-56.3 

150 

31 

14.043 

-63.2 

271 

51.9 

13.794 

-61.1 

259 

70.9 

29 

13,868 

-61.3 

272 

73.3 

30 

13.494 

-56.3 

274 

68.3 

29 

13,680 

-69.8 

125 

31 

15.149 

-68.9 

271 

45.5 

14.916 

-64.7 

260 

65.7 

29 

14,989 

-65.3 

273 

60.6 

30 

14.655 

-56.2 

271 

61.5 

29 

14,814 

-62.0 

100 

31 

16.466 

-74,1 

270 

36.9 

16,269 

-67.1 

264 

52.1 

28 

16,335 

-68.3 

274 

48.0 

30 

16.065 

-56.1 

273 

43.6 

29 

16,186 

-64.5 

60 

31 

17.763 

-75.0 

270 

24.7 

30 

17,615 

-67.8 

267 

39.1 

27 

17,676 

-68.2 

273 

32.6 

30 

17,469 

-56.5 

276 

33.4 

28 

17,549 

-64.0 

70 

31 

18.552 

-72.9 

272 

16.5 

30 

16,435 

-67.2 

267 

27.4 

26 

18.494 

-66.9 

270 

25.6 

30 

18,309 

-58.3 

272 

28.6 

26 

18,370 

-63.6 

60 

31 

19.458 

-68.1 

271 

6.4 

30 

19,353 

-65.4 

2  68 

17.5 

25 

19,423 

-64.0 

271 

22.0 

30 

19,279 

-58.5 

272 

25.1 

26 

19,314 

-52.6 

50 

31 

20.569 

-62.8 

59 

1.2 

29 

20,468 

-63.4 

264 

10,7 

25 

20,548 

-60.6 

2  74 

14.2 

30 

20,426 

-67.9 

279 

20.6 

28 

20,446 

-60.3 

40 

30 

21.966 

-57.1 

74 

7.6 

29 

21,853 

-58.6 

256 

12.6 

25 

21,952 

-55.6 

282 

9.3 

28 

21 .636 

-56.4 

278 

22.0 

27 

21,852 

-57.2 

30 

29 

23.812 

-52.2 

91 

14.2 

27 

23,685 

-54.0 

263 

14.4 

22 

23.789 

-53.2 

285 

8.0 

27 

23.555 

-54.7 

274 

22.0 

26 

23,674 

-55.2 

25 

29 

25.000 

-49.5 

91 

12.6 

27 

24,860 

-52.0 

263 

16.9 

19 

24,964 

-51,6 

285 

11.5 

26 

24.837 

-63.4 

272 

22.5 

26 

24,842 

-53.6 

20 

29 

26.472 

-46.5 

80 

11.1 

27 

26,314 

-49.5 

273 

19.0 

16 

26,428 

-49.0 

290 

14.2 

25 

25.274 

-52.4 

275 

32.6 

25 

26,284 

-51.1 

15 

25 

28.398 

-42.6 

106 

7.0 

23 

26,220 

-46.1 

274 

22.3 

9 

28,336 

-45.0 

24 

28.149 

-49.2 

270 

46.0 

24 

28.171 

-47.4 

10 

23 

31.166 

-36.5 

298 

5.4 

22 

30,943 

-41.2 

277 

29.9 

21 

30.628 

-43.7 

272 

54.7 

22 

30.888 

-42.3 

7 

19 

33.686 

-29.4 

284 

11.3 

20 

33,380 

-38.6 

273 

35.4 

19 

33.252 

-36.5 

271 

75.0 

22 

33.323 

-39.5 

5 

5 

36.066 

-28.2 

17 

35,680 

-35.1 

11 

35 ,578 

-32.8 

15 

35.623 

-36.5 

K,    y.  INT.  AP 

IDLf 

WILD 

NOME.  ALA 

SKA 

NORFOLK, 

VA. 

NORTH  PLATT 

.  NE 

JR. 

OAKLAND.  < 

ALIF 

1017  ► 

B 

1016  ► 

B 

1017  ► 

B 

914 

18 

1017  ► 

B 

SURFACE 

31       5 

2.5 

69 

315 

4.9 

7 

-14.8 

73 

40 

5.2 

31 

9 

8.2 

75 

244 

4.3 

31 

848 

-   .6 

83 

323 

3.3 

31 

5 

8.4 

77 

115 

1.0 

1000 

31     137 

3.0 

62 

310 

6,8 

123 

30 

6.2 

31 

146 

10.0 

60 

253 

7.8 

31 

124 

31 

150 

9.3 

73 

202 

1.0 

950 

31     556 

2.4 

58 

299 

9,9 

517 

-11.9 

54 

39 

2.1 

31 

571 

9.3 

55 

252 

15.7 

31 

542 

31 

570 

7.7 

65 

261 

4.1 

900 

31 

990 

2.1 

53 

286 

13,4 

929 

-12.4 

53 

6 

1.9 

31 

1,021 

7.1 

52 

265 

20.2 

31 

975 

1.9 

59 

305 

4.6 

31 

1,019 

5.7 

59 

278 

5.6 

850 

31 

1.450 

.2 

58 

282 

18,6 

1.365 

-13.1 

52 

296 

4.1 

31 

1,489 

4.5 

51 

265 

22.7 

31 

1,437 

2.3 

55 

311 

7,4 

31 

1,484 

3.0 

53 

272 

6.4 

800 

31 

1.934 

-  1.9 

55 

281 

22,9 

1.626 

-14.4 

50 

267 

7.6 

31 

1,981 

1.7 

49 

262 

25.5 

31 

1.925 

.3 

47 

310 

10.1 

31 

1,974 

,7 

46 

257 

8.7 

750 

31 

2.446 

-  4.6 

51 

281 

27,6 

2.313 

-16.4 

47 

280 

11.3 

31 

2,497 

-  1.1 

44 

264 

28.2 

31 

2.437 

-  2.8 

46 

302 

10.9 

31 

2.488 

-  1.9 

41 

272 

11.1 

700 

31 

2.986 

-  7.4 

49 

279 

31,9 

2.830 

-19.0 

46 

275 

14.8 

31 

3.047 

-  3.7 

42 

268 

31.1 

31 

2.964 

-  5.3 

44 

297|16,3 

31 

3,035 

-  4,8 

279 

13.4 

650 

31 

3.559 

-10.4 

46 

276 

36.5 

3.377 

-22.0 

47 

275 

15.3 

31 

3.623 

-  6.3 

266 

36.7 

31 

3.555 

-  9.9 

43 

267 

18.7 

31 

3,611 

-  8.5 

30 

279 

15.7 

600 

31 

4.172 

-14.3 

41 

275 

42.4 

3.963 

-25.2 

45 

263 

19.8 

31 

4.252 

-  9.9 

268 

40.2 

31 

4.173 

-14.1 

42 

260 

20.6 

31 

4,231 

-12.4 

280 

18.7 

550 

31 

4.826 

-17.8 

38 

276 

47.6 

4.585 

-28.9 

46 

261 

■21.4 

31 

4.913 

-14.2 

268 

47.0 

31 

4.823 

-16.5 

41 

268 

23.3 

31 

4.885 

-17.0 

282 

22.2 

500 

31 

5,535 

-22.3 

37 

277 

52.7 

5.266 

-33.1 

45 

268 

23.1 

31 

5.635 

-18.9 

269 

51.5 

31 

5.532 

-23.7 

40 

265 

26.2 

31 

5.599 

-22.0 

280 

26.3 

450 

31 

6,297 

-27.5 

276 

58.9 

5.996 

-37.7 

262 

26.6 

31 

b.405 

-24.4 

270 

51.3 

31 

6.287 

-29.5 

38 

263 

30.3 

31 

6,361 

-27.5 

2  75 

26.4 

400 

31 

7,139 

-33.6 

275 

62,2 

6.803 

-43.1 

261 

30.3 

31 

7.260 

-30.3 

268 

61.0 

31 

7.124 

-36.0 

263 

34.0 

31 

7,204 

-33.3 

277 

34.4 

350 

31 

8.062 

-40.4 

277 

65,5 

7.692 

-48,7 

254 

37.7 

31 

8,196 

-37.0 

269 

65.9 

31 

8,037 

-43.2 

261 

37.9 

31 

8,130 

-39.9 

271 

42.0 

300 

31 

9.096 

-47.8 

275 

76.6 

8.693 

-54,0 

255 

40.8 

31 

9,244 

-44.8 

270 

71.5 

31 

9.059 

-50.6 

251 

45.3 

31 

9,168 

-47.2 

274 

47.8 

250 

31 

10.282 

-54.0 

276 

61.4 

9.855 

-56.0 

258 

44.3 

31 

10,442 

-52.4 

273 

75.6 

31 

10.230 

-56.3 

254 

48.0 

31 

10,364 

-54.9 

279 

50.1 

200 

31 

11.699 

-57.5 

277 

73.1 

11.282 

-53.3 

255 

41.2 

31 

11.864 

-57.6 

277 

61.0 

31 

11,639 

-57.6 

265 

52.3 

31 

11,763 

-58.8 

275 

64.0 

175 

31 

12.543 

-57.0 

277 

65.5 

12.143 

-52.3 

254 

36.9 

31 

12.706 

-58.1 

279 

74.8 

31 

12,483 

-56.9 

265 

51.9 

31 

12,603 

-58.4 

2  74 

61.1 

150 

31 

13.516 

-56.8 

2  79 

63.1 

13,140 

-52.5 

255 

36.9 

31 

13.674 

-59.2 

279 

71.1 

31 

13,450 

-56.7 

265 

50.7 

31 

13,576 

-57.7 

2  74 

50.1 

125 

30 

14.663 

-57.4 

276 

49.7 

30 

14,311 

-52.7 

258 

31.7 

31 

14,613 

-61.1 

275 

60.8 

31 

14,613 

-58.0 

266 

49.4 

31 

14,723 

-59.5 

271 

44.1 

100 

30 

16.068 

-59.1 

2  74 

45.7 

29 

15,753 

-52.4 

257 

30.5 

31 

16,190 

-62.7 

275 

47.2 

30 

16,006 

-59.9 

269 

39.4 

30 

15,114 

-50.6 

267 

37.5 

80 

30 

17.466 

-59.4 

273 

38.3 

29 

17,190 

-53.8 

256 

29.7 

31 

17,554 

-62.9 

279 

41.8 

29 

17,398 

-59.6 

271 

31.1 

29 

17,600 

-50.8 

268 

30.3 

70 

30 

18.308 

-59.4 

2  76 

32.6 

28 

18.046 

-54.0 

265 

26.6 

31 

18,394 

-61.5 

280 

36.9 

29 

16,233 

-60.1 

269 

27.6 

29 

16,336 

-60.4 

268 

26.6 

60 

30 

19.267 

-59.5 

277 

27.0 

25 

19.039 

-54.9 

261 

27.2 

31 

19,347 

-50.1 

275 

26.4 

29 

19,194 

-60.1 

268 

25.5 

29 

19,293 

-59.5 

265 

23.1 

50 

30 

20.411 

-58.8 

276 

22.3 

23 

20.203 

-55.0 

264 

28.4 

31 

20,491 

-58.1 

273 

23.9 

28 

20,334 

-60.1 

269 

20.6 

27 

20,438 

-59.3 

268 

18.5 

40 

30 

21.617 

-57.3 

290 

21.6 

21 

21.621 

-56.6 

265 

29.9 

30 

21,907 

-55.8 

271 

21.4 

26 

21,726 

-69.8 

268 

21.0 

26 

21.831 

-58.9 

270 

16.5 

30 

30 

23.645 

-55.2 

279 

22.7 

16 

23.442 

-57.6 

271 

31.7 

30 

23,751 

-53.2 

269 

25.4 

25 

23,536 

-57.4 

268 

23.7 

25 

23.652 

-56.6 

269 

21.0 

25 

27 

24,810 

-54.4 

274 

27.6 

16 

24.601 

-58.9 

270 

30.5 

28 

24,933 

-51.5 

275 

24.5 

24 

24,689 

-55.0 

268 

28.2 

25 

24.812 

-55.0 

270 

24.7 

20 

24 

26.258 

-53.1 

277 

26.2 

16 

25.998 

-60.1 

278 

33.8 

26 

26,390 

-49,2 

270 

29.5 

24 

26,112 

-54.6 

274 

31.9 

24 

25,243 

-52.8 

256 

29.1 

15 
10 

7 

15 

28,092 

-51.5 

7 

27.738 

-61.3 

17 

28,302 

-45.1 

272 

42.6 

23 

27,975 

-51.4 

273 

40.0 

23 

28,120 

-49.6 

264 

42.9 

22 

30,542 

-46.9 

271 

63.3 

22 

30,790 

-46.2 

255 

63.9 

22 

33,025 

-43.1 

270 

77.7 

19 

33.156 

-42.6 

265 

72.1 

5 

22 

36,308 

-39.0 

16 

35,435 

-38.0 

See   referoQ 


end   of    table 


RAWINSONDE  DATA 

Aveisge  montHly  values 


-a  y 


OKLAHOMA  CIT 
970 


_  a 


SURFACE 
1000 
950 
900 
850 
BOO 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


392 

137 

563 

IfOlO 

1.482 

1.980 

2.502 

3.056 

3.639 

4.269 

4.928 

5.652 

6,422 

7.275 

8.209 

9.256 

10.452 

11.870 

12.711 

13.682 

14.816 

16.176 

17.540 

18.362 

19.305 

20.431 

21.823 

23.636 

24.818 

26.285 

28.126 


'14,1 
■19.2 


-57.8 
•58.5 


'63.4 
'62.0 
'58.0 
'55.4 
'53.2 
■50.3 


17.1 
25.1 

27.8 


58 
130 

548 

985 

1.443 

1.924 

2.428 

2.966 

3.528 

4.138 

4.780 

5.479 

6.223 

7.050 

7.954 

8.967 

10.133 

11.536 

12.380 

13.360 

14.520 

15.941 

17.354 

18.203 

19.172 

20.317 

21.717 

23.522 

24,671 

26.069 

27.830 


•56.9 
•57.1 


1.434 
1.521 
2.432 
2.977 
3.551 
4.166 
4.817 
5,526 


9 

060 

-49 

6 

10 

235 

-55 

9 

u 

648 

-57 

6 

12 

492 

-57 

0 

13 

469 

-56 

6 

14 

624 

-58 

1 

16 

026 

-59 

4 

17 

423 

-59 

5 

18 

260 

-59 

6 

19 

220 

-60 

2 

20 

360 

-59 

3 

21 

755 

-59 

4 

23 

563 

-57 

3 

24 

719 

-56 

0 

?6 

146 

-54 

1 

28 

00  5 

-52 

3 

200 

132 
551 


2.993 
3.565 
4.179 
4.831 
5.538 
6.298 
7.135 


10.264 
11.677 
12.521 


16.045 
17,432 
18.259 
19,225 
20,355 
21 .758 
23.577 
24,735 
26.163 
26.021 
30.697 
33.109 
35.405 


-57.0 
■55.9 
'53.8 


29.1 
26.2 


353 

138 

553 

992 

1.452 

1  .935 

2,445 

2,986 

3.557 

4.172 

4.824 

5.533 

6.291 

7.135 

8.060 

9.095 

10.263 

11.697 

12.539 

13.512 

14,660 

16,056 

17.449 

18.286 

19.250 

20.392 

21.795 

23.615 

24.778 

26.206 

28.066 

30.735 

33.148 

35.464 


-14.4 
-18.5 
-22.9 
-27.9 
■33.6 
-40.3 
-47.4 
-53.6 
-57.9 
-57.6 
-57.5 
-59.0 
-59.9 
-59.6 
-59.4 
-59.5 
-59.1 
-57.9 
-55.6 
-55.0 
-53.7 
-50.5 


251 

10 

1 

268 

19 

0 

270 

22 

3 

272 

25 

1 

270 

26 

6 

271 

29 

3 

267 

35 

9 

268 

40 

0 

271 

45 

7 

272 

52 

6 

273 

57 

9 

271 

65 

1 

270 

74 

6 

273 

77 

9 

275 

78 

7 

279 

79 

9 

279 

75 

4 

280 

62 

6 

276 

54 

0 

2  74 

46 

8 

277 

33 

0 

272 

26 

0 

275 

25 

8 

272 

24 

9 

273 

23 

1 

267 

26 

0 

269 

30 

9 

274 

43 

1 

273 

53 

0 

270 

64 

7 

271 

88 

0 

PONAPE.  CAROLINE 
1004  MB 


PAUL  IS..  ALASKA 
1012  MB 


SURFACE 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

80 

70 

60 

50 

40 

30 

25 

20 

15 

20 

10 

18 

7 

9 

5 

1.494 
2.013 
2.557 
3.136 
3.748 
4.405 
5.101 
5.863 
6.678 
7.589 
8.586 
9.703 
10.974 
12.455 
13.303 
14.247 
15.321 
16.581 
17.831 
18.594 
19.491 
20.573 
21.926 
23.716 


26.1 
26.1 
23.7 


-30.0 
-40.5 
-52.9 
-60.0 
-67.8 
-76.1 
-63.6 
-79.2 


-72.5 
-68.6 
-64,0 
-56.7 
-52.1 
-48.1 
-43.2 
-36.6 
-37.6 


123 

530 

959 

1.409 

1.885 

2.386 

2.923 

3.484 

4.095 

4.735 

5.441 

6.187 

7.026 

7.938 

8.963 

10.146 

11.574 

12.426 

13.413 

14,582 

16.004 

17.420 

18.265 

19.239 

20.392 

21.805 

23.622 

24.786 

26.210 

28.070 


-  3.4 

81 

298 
314 

-  2.4 

63 

302 

-  4.0 

63 

288 

-  4,9 

54 

288 

-  6,1 

49 

266 

-  8,1 

51 

279 

-10,8 

52 

279 

-13,6 

50 

278 

-16.9 

50 

277 

-20.9 

50 

277 

-25,5 

48 

274 

-30,7 

43 

277 

-36,8 

2  76 

-43.0 

276 

-49,3 

277 

-53,7 

275 

-55.0 

274 

-55,2 

274 

-54,0 

275 

-54,5 

272 

-56.3 

269 

-57.0 

773 

-57.4 

272 

-56.9 

272 

-56.9 

272 

-57.0 

268 

-55.9 

272 

-54.7 

271 

-53,7 

270 

-52,0 

273 

70.1 
66.8 


966 

121 
538 
976 


3 

539 

-12 

1 

4 

153 

-16 

2 

4 

796 

-20 

8 

5 

500 

-25 

8 

6 

246 

-31 

5 

7 

077 

-38 

1 

7 

98  3 

-45 

1 

8 

996 

-52 

4 

10 

160 

-57 

1 

11 

567 

-58 

0 

1? 

41? 

-56 

4 

13 

392 

-55 

9 

14 

551 

-57 

0 

15 

963 

-57 

5 

17 

370 

-56 

1 

18 

215 

-58 

3 

19 

182 

-58 

8 

20 

321 

-59 

2 

21 

721 

-58 

9 

23 

526 

-58 

8 

24 

677 

-57 

5 

26 

081 

-56 

8 

27 

901 

-54 

5 

316 

117 

530 

958 

1.414 

1.895 

2,399 

2,939 


4,761 
5,459 
6,208 
7.035 
7.939 
8.950 
0.113 


9.144 
20.286 
21.686 
23.490 
24.628 
26.034 
27.865 


30. 


-  2.3 

83 

22  1 

-   .7 

74 

232 

-   .6 

66 

270 

-  1,8 

61 

287 

-  3,8 

54 

292 

-  6.4 

.52 

297 

-  9.6 

5? 

293 

-12.9 

51 

291 

-16.9 

49 

289 

-21,2 

46 

282 

-26,1 

43 

280 

-31,9 

40 

280 

-38,4 

277 

-45,7 

273 

-52,6 

271 

-57,3 

273 

-57.1 

274 

-56,5 

272 

-55,6 

272 

-56.2 

274 

-57,1 

275 

-58.0 

275 

-56.3 

276 

-56,5 

274 

-58,9 

275 

-59,0 

275 

-58,7 

274 

-58.4 

274 

-57.1 

271 

-55.3 

266 

-50.9 

270 

-'i7,3 

268 

-44,0 

32,8 
37,1 
53.8 


934 
1.382 
1.854 
2.352 
2.879 
3.437 
4.037 
4.674 


17.315 
18.175 
19.152 


-  7.2 

-  8.8 
-U.O 
-13.7 
-16.7 
-20.1 
-24.1 
-26.6 
-33.7 
-39.3 
-45.3 
-50.6 
-54.4 
-56.5 
-54.7 
-54.1 


-55.4 
•56.2 
•57.2 
•57.9 


164 

2 

213 

8 

216 

9 

227 

11 

240 

14 

243 

16 

241 

16 

239 

19 

240 

23 

235 

25 

227 

29 

226 

31 

230 

34 

231 

39 

227 

42 

232 

42 

246 

25 

8 

250 

23 

1 

251 

19 

8 

253 

22 

0 

254 

21 

0 

266 

17 

7 

266 

18 

7 

278 

20 

4 

293 

21 

6 

303 

31 

3 

SALEM.  DREG. 
1010  MB 


SALT  LAKE  CITY.  UTAH 
870  MB 


SAN  DIEGO.  CALIF, 
1002  MB 


SURFACE 

1000 

950 

900 

B50 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

80 

70 

31 

60 

31 

50 

31 

40 

29 

30 

26 

25 

25 

20 

23 

15 

15 

10 

7 

5 

61 

138 

556 

996 

1.456 

1.938 


4.159 
4.799 
5.503 
6.249 
7.079 
7.987 
9.004 
10.172 
11.577 
12.420 
13.398 
14,556 
15,970 
17.376 
18.220 
19.191 
20.339 
21,737 
23,542 
24,684 
26,086 
27.901 


4.0 

89 

188 
195 

4.6 

70 

207 

2.2 

67 

222 

-   .6 

66 

225 

-  3.6 

64 

2  36 

-  6.4 

59 

244 

-  9.4 

52 

246 

-12.6 

44 

257 

-16.6 

45 

267 

-21.3 

45 

269 

-26.3 

44 

266 

-31.9 

43 

267 

-37,8 

275 

-44.5 

285 

-51,3 

288 

-57,0 

275 

-58,6 

272 

-56,9 

268 

-56,3 

270 

-56.9 

273 

-56,8 

7  76 

-58,0 

275 

-58,0 

273 

-57,8 

272 

-58,6 

278 

-59,3 

278 

-59,2 

277 

-59.0 

281 

-57.8 

275 

-56.2 

277 

-54.6 

1 

,788 

3 

157 

576 

1 

,020 

1 

.477 

3 

n 

1 

966 

6 

2 

478 

-  3 

2 

3 

,023 

-  7 

3 

3 

595 

-11 

2 

4 

.206 

-15 

3 

4 

660 

-19 

4 

5 

560 

-24 

3 

6 

314 

-30 

2 

7 

147 

-36 

4 

8 

059 

-43 

4 

9 

079 

-50 

6 

10 

750 

-56 

5 

11 

657 

-58 

2 

12 

499 

-57 

1 

13 

475 

-57 

1 

14 

625 

-57 

8 

16 

028 

-58 

8 

17 

425 

-59 

4 

18 

267 

-59 

5 

19 

226 

-59 

6 

20 

367 

-59 

8 

21 

758 

-59 

5 

23 

554 

-57 

9 

24 

712 

-56 

7 

26 

134 

-54 

8 

27 

991 

-52 

3 

30 

754 

-48 

5 

243 
141 
573 
1.079 
1.506 
7.017 
7.545 
3.106 
3.703 
4.345 
5.021 
5.760 


9.444 
10.661 
12.094 
12.934 
13.997 
15.004 
16.337 
17.658 
18.457 
19.367 
70.478 
21.967 
695 
24.868 
26.324 
28.227 
30.850 


•  3.6 

•  8.5 
•13.8 
•19.0 
•25.2 
•32.6 
•40.9 
•49,7 
•57,3 
•59.6 
■62.3 
■67.3 
■70.6 
■71.7 
■70.7 
■67.7 
■63.8 
■58.9 


73  45       2.1 


156 

5 

2 

171 

6 

6 

715 

5 

2 

207 

10 

1 

246 

10 

9 

258 

15 

7 

259 

22 

5 

756 

27 

6 

759 

34 

0 

260 

38 

7 

765 

41 

4 

762 

51 

1 

262 

52 

I 

261 

58 

9 

763 

68 

2 

263 

80 

8 

261 

78 

9 

26? 

77 

3 

264 

67 

0 

266 

56 

0 

264 

38 

3 

263 

30 

3 

264 

20 

8 

264 

13 

4 

251 

8 

7 

252 

10 

7 

262 

6 

5 

264 

12 

2 

267 

13 

0 

140 

565 

1.017 


9.295 
10.492 
11.911 
17.753 
13.722 
14,855 
16.223 
17.587 
16.411 
19.353 
20.481 
21,675 
23,706 
24.893 
26.356 
28.299 


10.3 
8.5 


•12.1 
■17,2 
■23,1 
■29,1 
■36,5 
•44,8 
■52,9 
■57,7 
•57,7 
■59,4 
■62,2 
•64,8 
•64,0 
•63,8 
•62,4 


•48,5 
•44,6 


281 

4 

1 

291 

5 

4 

793 

7 

6 

263 

10 

1 

279 

13 

6 

281 

17 

1 

281 

21 

8 

278 

27 

8 

274 

30 

7 

2  n 

34 

0 

275 

36 

5 

273 

44 

9 

2  74 

49 

4 

271 

53 

7 

269 

58 

7 

266 

64 

3 

263 

65 

5 

264 

58 

9 

261 

51 

9 

262 

44 

9 

260 

37 

9 

258 

30 

5 

260 

22 

3 

764 

15 

3 

270 

12 

2 

272 

14 

6 

269 

18 

5 

264 

75 

3 

266 

26 

2 

2 

057 

11 

0 

2 

593 

10 

0 

3 

165 

8 

2 

3 

766 

5 

0 

4 

423 

1 

7 

5 

109 

-  2 

4 

5 

869 

-  7 

0 

6 

675 

-12 

5 

7 

577 

-19 

4 

6 

551 

-26 

7 

9 

645 

-35 

2 

in 

691 

-44 

5 

17 

351 

-55 

1 

13 

194 

-60 

4 

14 

144 

-66 

2 

15 

233 

-72 

1 

16 

530 

-77 

3 

17 

802 

-78 

7 

16 

576 

-(6 

3 

19 

469 

-70 

3 

20 

571 

-63 

3 

^1 

960 

-58 

4 

23 

787 

-54 

7 

24 

965 

-51 

1 

26 

428 

-47 

4 

28 

340 

-44 

7 

31 

099 

-36 

5 

33 

577 

-34 

7 

35 

932 

-32 

1 
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Avarage  monthly  value* 


SANTA  MONICA. 

CALIF. 

SAULT  STE.  MAR 

IE.  MICH. 

SHEMYA.  ALASKA 

SHREVEPORT 

.  LA. 

SPOKANE.  W 

ASH. 

1012  MB 

987  MB 

1005  MB 

1009  MB 
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Wind 
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1 

1 
1 

1 

I 

1 

i 

1 

1 
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SURFACE 

31 

38 

10.9 

72 

24 

4.5 

31 

221 

-  8.0 

63 

59 

2.5 

31 

36 

.9 

84 

162 

1.2 

31 

79 

11.8 

83 

173 

2.7 

31 

722 

1.3 

75 

ISO 

4.7 

1000 

31 

137 

11.6 

67 

26 

3.3 

31 

120 

31 

80 

.3 

76 

206 

7.6 

31 

153 

12.6 

70 

161 

3.1 

31 

124 

950 

31 

566 

10.8 

55 

347 

2.5 

31 

522 

-  6.2 

68 

58 

.6 

31 

488 

-  2.1 

76 

254 

3.7 

31 

585 

12.5 

57 

210 

9.3 

31 

542 

900 

31 

1,016 

8.6 

47 

310 

3.7 

31 

945 

-  5.0 

57 

296 

5.2 

31 

918 

-  4.6 

77 

249 

3.9 

31 

1.036 

11.4 

47 

234 

10.9 

31 

960 

2.4 

67 

205 

7.2 

850 

31 

1,486 

5.8 

45 

277 

6.2 

31 

1,394 

-  5.6 

50 

297 

10.9 

31 

1,367 

-  7.1 

73 

235 

5.6 

31 

1,514 

9.3 

45 

249 

14.0 

31 

1,441 

.2 

62 

229 

9.9 

800 

31 

1,980 

3,6 

35 

274 

6.4 

31 

1,868 

-  7.1 

48 

297 

13.8 

31 

1,638 

-  9.3 

66 

226 

6.6 

31 

2,014 

6.4 

45 

249 

15.9 

31 

1.924 

-  3.1 

61 

236 

10.9 

750 

31 

2,501 

1.0 

280 

11.1 

31 

2,371 

-  9.0 

48 

294  16.3 

31 

2,333 

-11.9 

60 

221 

10.7 

31 

2.540 

3.4 

43 

2  54 

17.9 

31 

2,429 

-  6.7 

63 

238 

11.9 

700 

31 

3,053 

-  1.9 

278 

15.5 

31 

2,901 

-11.6 

46 

289 

20.6 

31 

2,860 

-14.6 

51 

226 

12.4 

31 

3,097 

.6 

34 

257 

20.6 

31 

2.967 

-10.3 

59 

241 

14.6 

650 

31 

3,635 

-  5.1 

284 

17.7 

31 

3,466 

-14.6 

45 

264 

24.5 

31 

3,417 

-17.6 

46 

225 

15.0 

31 

3,685 

-  2.9 

29 

261 

26.4 

31 

3.528 

-13.9 

57 

247 

15.3 

600 

31 

4,264 

-  9.0 

276 

26.4 

31 

4,059 

-16.3 

43 

283 

27.8 

31 

4,014 

-21.3 

40 

223 

17.3 

31 

4,316 

-  6.9 

261 

31.5 

31 

4.137 

-18.0 

55 

256 

17.3 

550 

31 

4,920 

-13.3 

278 

29.7 

31 

4,713 

-22.6 

42 

281 

30.9 

31 

4,646 

-25.5 

40 

220 

16.7 

31 

4,986 

-11.5 

260 

36.7 

31 

4.778 

-22.4 

51 

258 

16.1 

500 

31 

5,651 

-18,3 

263 

33.6 

31 

5,407 

-27.1 

38 

276 

34.4 

31 

5,337 

-30.2 

40 

221 

22.3 

31 

5,716 

-16.1 

260 

44. o 

31 

5.474 

-27.7 

49 

257 

19.8 
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31 

6,421 

-24.2 

278 

36.3 

31 

6,  156 

-32.2 

279 

36.5 

31 

6,073 

-35.3 

222 

23.5 

31 

6,495 

-21.4 

259 

51.3 

31 

6.217 

-33.5 

47 

250 

22.5 

400 

31 

7,279 

-30.4 

279 

37.1 

31 

6,960 

-38.4 

279 

43.1 

31 

6,891 

-41.1 

223 

27.6 

31 

7,359 

-27.8 

259 

57.5 

31 

7,039 

-39.6 

255 

25.6 

350 

31 

8,215 

-37.5 

278 

43.1 

31 

7,665 

-45.2 

276 

50.1 

31 

7,788 

-46.7 

222 

32.1 

31 

8,306 

-34.6 
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66.1 

30 

7,937 

-46.1 
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29.7 
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31 

9,261 

-45.5 

275 

44.1 

31 

8,699 

-52.0 

2  76 
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30 
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51.7 
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15,933 
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80 
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27.2 

22 

21,794 

-53.2 
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29 
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30 
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21.8 

30 

23,520 

-57.9 

270 

29.9 

22 

23,644 

-54.0 

260 

18.7 

27 

23.684 

-54.0 

257 

17.1 

29 

23,533 

-58.9 

279 

17.7 

25 

26 

24,821 

-52.8 

292 

19.8 

30 

24,671 

-57.1 

269 

32.1 

22 

24,813 

-54.4 

269 

20.8 

26 

24.859 

-52.1 

259 

17.7 

29 

24,678 

-56.4 

280 

20.6 

20 

25 

26.264 

-50.4 

268 

28.6 

30 

26.086 

-56.0 

271 

35.2 

20 

26,242 

-54.6 

279 

22.9 

24 

26.313 

-49,9 

260 

24.1 

25 

26,078 

-56.0 

280 

25.1 

15 

24 

28,161 

-47,9 

266 

41.2 

30 

27,022 

-54.6 

270 

43.9 

17 

26,084 

-55.5 

262 

26.4 

23 

26.212 

-45.9 

270 

28.6 

20 

27,894 

-56.0 

275 

37.7 

10 

9 

30.839 

-45.3 

27 

30,527 

-51.2 

270 

52.5 

10 

30,639 

-56.6 

19 

30.940 

-41.4 

265 

41.6 

7 

5 

33.230 

-41.6 

26 

32,677 

-46.5 

271 

63.5 

15 

33,359 

-39.0 

259 

60.2 

5 

22 

35,112 

-43.0 

11 

35,646 

-37.7 

SWAN  1 SLAND 

W. 

TAMPA,  F 

LA. 

T4T00SH  IS. 

WASh 

TOPEKA,  KANS. 

TRUK,  CAROLINE  IS. 

1014  ^ 

B 

1020  f 

B 

1011  ► 

B 

983  MB 

1009  MB 

SURFACE 

31 

10 

25.3 

80 

84 

10.3 

31 

6 

15.9 

90 

87 

3.1 

31 

31 

5.9 

85 

121 

4.9 

31 

269 

3.8 

60 

223 

3.1 

2 

27.3 

79 

56 

6.2 

1000 

31 

130 

24.6 

79 

63 

12.8 

31 

174 

17.1 

78 

111 

4.9 

31 

120 

13! 

3.7 

31 

125 

60 

26.7 

79 

63 

9.3 

950 

31 

579 

21.4 

76 

95 

16.7 

31 

610 

15.9 

69 

162 

4.9 

31 

535 

3.5 

73 

199 

8.9 

31 

547 

5.2 

63 

233 

4.7 

525 

23.6 

61 

75 

16.1 

900 

31 

1.047 

16.3 

73 

105 

19.2 

31 

1,070 

13.6 

64 

216 

5.4 

31 

975 

.8 

70 

212 

10.1 

31 

986 

4.7 

55 

262 

9.9 

1.006 

20.5 

60 

64 

17.9 

850 

31 

1,535 

15.1 

69 

104 

IB. 8 

31 

1,550 

11.5 

59 

243 

7.8 

31 

1,432 

-  1.8 

64 

209 

U.l 

3! 

1,451 

3.8 

48 

275 

15.9 

1  .499 

17.6 

73 

94 

15.5 

800 

31 

2,047 

12.2 

66 

108 

16.9 

31 

2,055 

9.4 

51 

261 

6.4 

31 

1,912 

-  4.3 

56 

222 

11. 1 

31 

1,942 

1.5 

44 

274 

17.9 

2,018 

15.9 

66 

102 

14.6 

750 

31 

2,586 

9.7 

53 

104 

14.2 

31 

2,583 

6.4 

47 

270 

9.1 

31 

2,414 

-  7.2 

50 

234 

9.7 

31 

2,458 

-  1.5 

41 

280 

20.6 

2,565 

13.6 

56 

102 

14.2 

700 

31 

3,157 

8.0 

38 

100 

11.5 

31 

3,153 

4.4 

32 

266 

11.9 

31 

2,953 

-10.4 

45 

250 

10.5 

31 

3,006 

-  4.9 

36 

274 

24.9 

3,144 

10.6 

53 

102 

14.8 

650 

31 

3,766 

6.0 

103 

11.7 

31 

3,747 

1.8 

266 

15.7 

31 

3,515 

-13.9 

43 

255 

12.2 

31 

3,578 

-  8.8 

36 

270 

27.6 

3,761 

7.1 

49 

96 

15.9 

600 

31 

4.419 

2.4 

114 

10.3 

31 

4,394 

-  2.3 

266 

20.4 

31 

4,123 

-17.9 

41 

256 

13.0 

31 

4,200 

-13.0 

35 

272 

28.8 

4,413 

3.2 

47 

97 

18.1 

550 

31 

5.110 

-  1.5 

122 

9.1 

31 

5,069 

-  6.3 

266 

24.3 

31 

4,762 

-22.2 

42 

251 

14.4 

31 

4,854 

-17.5 

35 

269 

33.4 

5,110 

-   .8 

43 

94 

18.5 

500 

31 

5.870 

-  6.1 

135 

7.2 

31 

5,619 

-11.4 

266 

29.0 

31 

5,461 

-26.9 

42 

255 

16.1 

31 

5,564 

-22.5 

264 

38.3 

5,871 

-  5.1 

41 

94 

20.4 

450 

31 

6.680 

-11.9 

131 

5.4 

31 

6,612 

-17.1 

268 

32.1 

31 

6.202 

-32.7 

40 

254 

18.7 

31 

6,325 

-27.8 

264 

42.0 

6,686 

-  9.7 

91 

19.6 

400 

31 

7.577 

-18.8 

211 

2.1 

31 

7,491 

-23.6 

267 

36.3 

31 

7,031 

-39.3 

253 

21.4 

31 

7,167 

-33.6 

268 

45.9 

7,595 

-15.2 

91 

19.6 

350 

31 

8.557 

-26.2 

258 

6.4 

31 

8,452 

-30.9 

265 

42.0 

31 

7,932 

-45.8 

255 

24.3 

31 

8,090 

-40.7 

267 

51.1 

8,591 

-22.0 

94 

15.5 

300 

31 

9.655 

-34.2 

274 

14.2 

31 

9,527 

-39.2 

266 

46.0 

31 

8,944 

-52.0 

249 

26.8 

31 

9,123 

-48.1 

264 

59.1 

9,705 

-30.4 

96 

11.9 

250 

31 

10.906 

-43.9 

2  79 

20.8 

31 

10,750 

-48.9 

269 

51.7 

31 

10,109 

-57.3 

256 

26.4 

31 

10,306 

-54.9 

263 

63.5 

10,976 

-40.6 

111 

12.6 

200 

31 

12.369 

-54.1 

272 

27.2 

30 

12,192 

-56.6 

272 

55.6 

31 

11,513 

-57.8 

267 

25.1 

31 

11,721 

-57.9 

268 

68.4 

12,456 

-53.0 

127 

13,4 

175 

31 

13.215 

-59.9 

2  70 

27.4 

30 

13,033 

-59.4 

267 

56.7 

31 

12,358 

-56.0 

266 

24.3 

31 

12,563 

-57.9 

266 

68.6 

13,303 

-60.2 

127 

14.0 

150 

31 

14.164 

-66.1 

269 

21.2 

30 

13,990 

-63.1 

269 

58.3 

31 

13,340 

-55.3 

270 

23.3 

31 

13,537 

-57.7 

267 

66.  1 

30 

14,248 

-66.2 

127 

14.2 

125 

29 

15.249 

-72.8 

266 

15.7 

30 

15,096 

-66.1 

266 

52.7 

31 

14,502 

-55.6 

276 

21.0 

31 

14,662 

-60.0 

271 

56.7 

30 

15,320 

-76.4 

104 

15.2 

100 

28 

16.539 

-78.2 

283 

7.2 

30 

16.419 

-72.7 

267 

42.9 

31 

15.921 

-56.3 

280 

16.5 

31 

16,070 

-61.1 

270 

44.3 

28 

16,562 

-83.2 

114 

19.6 

so 

28 

17.807 

-79.1 

53 

3.3 

26 

17.730 

-73.6 

269 

29.0 

31 

17,335 

-57.0 

275 

17.1 

30 

17,448 

-61.6 

271 

34.4 

26 

17,631 

-79.1 

133 

4.1 

70 

28 

18.576 

-77,7 

84 

5.8 

26 

18.525 

-70.6 

266 

20.8 

31 

18,178 

-56.9 

281 

17.5 

29 

18,275 

-61.6 

273 

29.3 

26 

18,595 

-76.1 

225 

2.5 

60 

28 

19.462 

-72.7 

88 

7.2 

26 

19.441 

-66.5 

272 

11.9 

30 

19,153 

-57.5 

281 

15.7 

29 

19,230 

-61.3 

274 

26.4 

26 

19,493 

-72.4 

27 

2.1 

50 

28 

20.553 

-65.5 

83 

5.6 

27 

20.560 

-62.0 

280 

2.9 

30 

20.301 

-58.6 

282 

14.6 

28 

20.354 

-60.7 

273 

21.8 

25 

20,574 

-68.8 

92 

15.2 

40 

28 

21.933 

-59.2 

83 

10.7 

25 

21,958 

-57.0 

67 

2.1 

30 

21.701 

-59.0 

273 

15,7 

26 

21.739 

-59.5 

270 

19.0 

24 

21,922 

-64.4 

96 

40.0 

30 

28 

23.751 

-55.3 

66 

16.1 

21 

23,606 

-51.9 

92 

8.5 

26 

23.505 

-59.2 

276 

18.3 

21 

23.564 

-57.5 

272 

16.1 

24 

23,712 

-57.0 

94 

53.0 

25 

28 

24,920 

-52.1 

86 

19.6 

20 

24,998 

-46.7 

91 

5.6 

28 

24,648 

-59.0 

275 

21.2 

21 

24.720 

-55.8 

276 

18.5 

24 

24,675 

-53.3 

95 

54.6 

20 

28 

26,382 

-47.1 

86 

23.7 

13 

26,478 

-46.4 

49 

3.5 

28 

26.048 

-56.6 

276 

22.3 

21 

26,147 

-53.4 

275 

24.7 

24 

26,326 

-49.1 

93 

61.0 

15 

23 

28,294 

-45.1 

96 

29.7 

5 

28,419 

-40.7 

23 

27.862 

-57.6 

279 

26.0 

19 

26,002 

-50.5 

273 

36.9 

22 

28,239 

-43.2 

99 

46.6 

10 

16 

30.459 

-53.7 

277 

36.9 

10 

30,676 

-46.1 

20 

31,003 

-38.5 

94 

15.2 

7 

11 

32.756 

-49.3 

273 

46.2 

14 

33,501 

-36.4 

68 

9.9 

5 

9 

35,865 

-32.6 

TUCSON,  A 

RI2. 

WAKE  IS.,  PAC 

FIC 

\REA 

WASHINGTON 

D.  C 

WINNEMUCCA 

.  NEV 

WINSLOW,  fi 

RI2. 

924  ^ 

e 

1014  ► 

B 

1007  ^ 

B 

867 

IB 

850  ^ 

B 

SURFACE 

31 

789 

8.4 

46 

151 

6.2 

31 

5 

24.9 

74 

68 

9.1 

84 

1.8 

78 

295 

1.9 

31 

1.310 

-  1.5 

71 

131 

1.4 

31 

1,492 

1.4 

56 

205 

4.9 

1000 

31 

125 

31 

130 

23.9 

75 

66 

10.5 

141 

283 

2.5 

31 

161 

31 

159 

950 

31 

555 

31 

577 

20.3 

77 

72 

10.1 

564 

5.6 

52 

285 

10.5 

31 

578 

31 

580 

900 

31 

1  ,006 

11.8 

38 

170 

4.7 

31 

1,042 

16.6 

76 

76 

8.2 

1,002 

4.7 

52 

261 

15.5 

31 

1.018 

31 

1,025 

850 

31 

1  ,4S2 

9.5 

36 

195 

4.5 

31 

1,528 

13.8 

75 

73 

7.2 

1,466 

2.4 

52 

264 

19.6 

31 

1.473 

2.2 

49 

179 

2.3 

31 

1,492 

189 

3.1 

800 

31 

1,982 

6.2 

36 

217 

7.8 

31 

2.039 

13.1 

45 

61 

4.1 

1,954 

.2 

49 

261 

22.5 

3! 

1.962 

-   .1 

48 

156 

2.3 

31 

1,965 

3.5 

40 

235 

8.5 

750 

31 

2,505 

3.0 

35 

237 

11.1 

31 

2.578 

11.3 

31 

356 

2.3 

2,470 

-  2.7 

48 

276 

24.9 

31 

2,474 

-  3.9 

50 

257 

8.5 

31 

2,505 

.4 

39 

245 

12.6 

700 

31 

3,064 

.0 

241 

16.1 

31 

3.154 

6.6 

27 

292 

5.1 

3,014 

-  5.5 

45 

270 

27.8 

31 

3.016 

-  7.7 

51 

255 

11.7 

31 

3,056 

-  3.1 

38 

246 

17.3 

650 

31 

3,652 

-  3.8 

246 

21.2 

31 

3.761 

5.1 

293 

7.0 

3,591 

-  6.3 

40 

270 

33.6 

31 

3.587 

-11.4 

45 

267 

14.0 

31 

3,635 

-  6.7 

32 

255 

18.5 

600 

31 

4,281 

-  7.9 

255 

23.7 

31 

4.412 

1.4 

293 

11.9 

4,209 

-12.1 

41 

272 

38.9 

31 

4.199 

-15.1 

38 

265 

16.9 

31 

4,260 

-10.9 

33 

256 

22.0 

550 

31 

4,950 

-12.2 

258 

29.1 

31 

5.101 

-  2.8 

291 

15.9 

4,666 

-16.1 

42 

272 

44.5 

31 

4.651 

-19.4 

36 

269 

17.9 

31 

4,915 

-15.9 

36 

261 

25.1 

500 

31 

5,676 

-16.6 

261 

36.9 

31 

5.856 

-  7.8 

269 

16.3 

5,583 

-20.6 

42 

271 

49.2 

31 

5.554 

-24.1 

270 

21.6 

31 

5,634 

-20.8 

35 

261 

30.3 

450 

30 

6,453 

-22.1 

261 

45.7 

31 

6.660 

-13.4 

286 

26.6 

6,352 

-25.9 

40 

266 

52.3 

31 

6.311 

-29.5 

267 

22.9 

31 

6.393 

-26.1 

268 

33.2 

400 

30 

7,316 

-28.6 

260 

49.7 

31 

7.555 

-18.5 

290 

32.3 

7,196 

-31.9 

41 

269 

57.7 

31 

7.145 

-35.7 

267 

27.8 

31 

7.247 

-32.5 

270 

39.8 

350 

30 

8.259 

-35.7 

261 

56.7 

31 

8.540 

-24.6 

289 

39.6 

8,126 

-38.9 

267 

65.5 

31 

6.060 

-42.5 

264 

28.0 

31 

6,175 

-36.7 

266 

49.9 

300 

30 

9.313 

-43.6 

260 

57.7 

31 

9.647 

-31.8 

290 

45.3 

9,167 

-46.1 

269 

67.4 

31 

9,085 

-49.8 

269 

29.7 

31 

9,217 

-46.0 

268 

58.1 

250 

30 

10.516 

-52.1 

260 

65.7 

31 

10.911 

-41.3 

293 

48.2 

10.360 

-53.1 

271 

76.6 

31 

10.258 

-56.3 

267 

35.8 

31 

10,410 

-53.1 

267 

65.5 

200 

30 

11.940 

-57.0 

261 

69.9 

31 

12.386 

-52.9 

293 

49.4 

11.779 

-57.9 

274 

62.4 

31 

11.662 

-58.8 

266 

42.9 

30 

11,625 

-56.9 

262 

67.8 

175 

30 

12.784 

-57.3 

262 

70.5 

31 

13.237 

-59.5 

290 

48.4 

12.621 

-57.8 

274 

77.5 

31 

12.501 

-57.6 

262 

41.6 

30 

12,670 

-56.5 

262 

67.4 

150 

30 

13.755 

-59.2 

261 

65.1 

31 

14.164 

-66.6 

291 

44.7 

13.592 

-56.2 

271 

73.4 

31 

13.478 

-56.6 

262 

39.2 

30 

13,645 

-58.3 

264 

60-6 

125 

30 

14.889 

-62.5 

262 

56.5 

31 

15.265 

-74,4 

285 

41.8 

14.736 

-59.7 

272 

60.2 

30 

14.629 

-58.0 

263 

37.3 

30 

14,764 

-61.0 

263 

53.6 

100 

30 

16.254 

-65.4 

257 

51.1 

30 

16.541 

-60.5 

285 

33.6 

16.125 

-61.1 

272 

53.6 

30 

16,030 

-58.7 

264 

31.7 

29 

16,165 

-63.5 

258 

46.4 

80 

29 

17,611 

-66.0 

260 

40.6 

28 

17.801 

-79.1 

276 

17.7 

17.509 

-61.4 

272 

40.2 

30 

17,431 

-58.6 

263 

25.3 

29 

17,533 

-63.6 

262 

37.3 

70 

29 

18,433 

-64.5 

262 

34.6 

27 

16.568 

-75.5 

274 

12.0 

18.345 

-61.2 

273 

34.0 

30 

18,276 

-58.8 

264 

22.5 

29 

16,359 

-63.3 

262 

29.1 

60 

28 

19,370 

-63.5 

265 

20.2 

27 

19.473 

-69.2 

294 

4.3 

19.296 

-60.3 

273 

26.2 

30 

19,236 

-58.6 

266 

21.2 

28 

19,307 

-62.4 

264 

21.6 

50 

27 

20,496 

-61.7 

259 

11.9 

27 

20.579 

-63.7 

103 

1.9 

20.436 

-56.7 

273 

24.7 

29 

20,364 

-58.5 

262 

15.3 

28 

20,434 

-61.6 

259 

15.7 

40 

27 

21,889 

-58.4 

270 

12.0 

27 

21.960 

-59.6 

113 

2.1 

21.641 

-57.6 

273 

21.6 

26 

21,791 

-58.2 

252 

16.1 

28 

21,823 

-59.2 

268 

15.9 

30 

27 

23,723 

-52.9 

276 

12.0 

26 

23.774 

-56.1 

96 

5.1 

23.665 

-55.4 

271 

26.2 

23 

23,602 

-57.5 

270 

16.3 

27 

23,635 

-55.6 

271 

18.3 

25 

26 

24,906 

-50.9 

267 

12.6 

26 

24.939 

-53.3 

96 

6.0 

24,830 

-54.3 

272 

29.5 

20 

24,756 

-55.8 

266 

26.4 

26 

24,605 

-53.5 

272 

21.6 

20 

25 

26,371 

-47.2 

267 

22.2 

26 

26.389 

-49.1 

70 

7.8 

26,266 

-53.0 

273 

32.6 

16 

26,199 

-53.6 

270 

30.9 

24 

26,258 

-50.8 

275 

30.5 

15 

23 

28,283 

-45.2 

267 

27.2 

26 

26.291 

-46.0 

61 

5.1 

26,135 

-49.6 

272 

50.3 

9 

28,019 

-51.2 

13 

26,168 

-46.4 

281 

32.6 

10 

22 

31,019 

-41.1 

267 

27.2 

24 

31.011 

-41.6 

39 

5.8 

30,826 

-45.0 

275 

50.7 

7 

16 

33,490 

-36.1 

257 

42.7 

23 

33.447 

-36.3 

336 

2.1 

33,239 

-40.4 

271 

74.6 

5 

5 

35,728 

-31.2 

21 

35,765 

-33.7 

240 

1.4 

12 

35,551 

-37.2 

See   refereace   aote  at   eod  of   table 


RAWINSONDE  DATA 

Average  monthly  valoaa 


MARCH  1963 


YAKUTAT.  ALASKA 
1010  MB 


L 

.'I 

Ji 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
1.50 
400 
350 
3O0 
250 
300 
175 
150 
125 
100 


499 

-  2 

1 

926 

-  4 

6 

1 

375 

-  7 

2 

1 

845 

-  9 

9 

2 

338 

-12 

7 

2 

864 

-15 

6 

3 

416 

-18 

7 

4 

013 

-22 

3 

4 

642 

-25 

9 

5 

332 

-30 

7 

6 

070 

-35 

4 

6 

885 

-40 

8 

7 

782 

-46 

7 

8 

790 

-52 

6 

9 

958 

-55 

6 

11 

380 

-54 

9 

12 

234 

-54 

1 

13 

224 

-53 

8 

1". 

396 

-53 

4 

15 

829 

-54 

3 

17 

256 

-54 

9 

18 

108 

-55 

5 

19 

089 

-56 

1 

20 

245 

-57 

0 

21 

654 

-58 

1 

23 

453 

-59 

8 

24 

589 

-60 

7 

25 

983 

-60 

6 

27 

789 

-60 

9 

30 

382 

-58 

5 

125 

4 

103 

4 

128 

3 

149 

2 

239 

2 

261 

6 

260 

8 

266 

12 

275 

15 

279 

19 

290 

2? 

293 

26 

295 

32 

298 

33 

297 

38 

299 

38 

295 

33 

298 

26 

297 

28 

297 

25 

292 

23 

295 

23 

294 

!2 

292 

22 

298 

21 

297 

20 

305 

24 

306 

20 

8 

YUCCA  FLAT.  NEV. 
680  MB 


1.011 
1.476 
1.968 
2.484 
3.032 
3.605 
4,229 
4.881 
5,598 
6.355 
7,202 
8,125 
9.161 
10.350 
11.766 
12.608 
13.582 
14,721 
16,111 
17,502 
18,333 
19.288 
20.423 
21.814 
23.632 
24.794 
26.230 
28.104 


228 

1 

2 

235 

4 

5 

243 

8 

2 

256 

12 

2 

262 

15 

5 

274 

17 

5 

276 

21 

6 

273 

25 

8 

267 

28 

4 

273 

35 

0 

271 

42 

9 

278 

49 

0 

270 

51 

3 

2  70 

56 

3 

268 

55 

0 

266 

51 

5 

263 

39 

6 

263 

35 

4 

262 

29 

7 

267 

25 

1 

278 

18 

5 

274 

15 

5 

276 

21 

6 

280 

25 

3 

271 

33 

? 

2^0 

49 

4 

131 
115 

1.003 
1.478 
1.977 
2.501 
3.058 
3.644 
t**2T* 
4,939 
5,665 


835 


16. J90 
17.561 
18.363 
19.304 
20.438 


25,5 
33.4 
37.3 
43,9 

50 
62,8 

67,6 
76,0 


Note:  Ail  observations  scheduled  at  1200.  G  C  T  Pressures 
the  average  monthly  station  pressures  for  the  month  of  record, 
floors  of  the  instrument  shelters  used  for  rawinsonde  purpose 
refers  to  those  of  dy-namic  height  only.     Although  thenumberof  t 


corrected   to  the  height  of  the 

1.      "Number  of  observations" 
rmperature  observations  at  any 


given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missing  for  one  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40"C  Observations  of  wind 
speed  and  direclionare  sometimes  lost  due  to  limiting  angles,  i  e.  ,  elevation  angles  less  than 
6°  above  the  horizon,    or  any  obstruction  above  the  horizon. 


The  temperatu 


and 


alues 


re  based 


15 


more  observations  at   the  surface  or  5 


observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Relative  humidity 
data  are  not  published  for  standard  pressure  surfaces  for  which    less  than  16  observations  are 

available. 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,   they  are  obtained  from  lithium  chloride  hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  {geopotential)  in  units  of  ,  98  dynamic  meter,  temperature  in  degrees  Celsius,  relative 
humidity  in  percent,   and  resultant  winds  in  degrees  and  knots. 


SOLAR  RADIATION  DATA 

Solar  radiation  intensities,  tabulated  in  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


MARCH   1963 


Sun's  zenith  distance 

Dale 

Sun's  zenith  distance 

Date 

AM. 

* 

P. 

M. 

A.M. 

• 

P 

M. 

78.7* 

7S.7' 

70.7* 

60.0* 

60.0* 

70.7" 

7S.7' 

78.7' 

78.7° 

75.7° 

70.7° 

60.0° 

60.0' 

70.7° 

75-7' 

78.7° 

ALBUQUERQUE,    N 

.    MEX. 

MADISON,    WIS. 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

♦ 

1.67 

2.51 

3.35 

4.19 

4.69 

3.75 

2.81 

1.88 

♦ 

1.88 

2.81 

3.75 

4.69 

Mar. 

I 

1.45 

Mar. 
14 

I       1.10 

M      1.21 

S      1.36 

____ 

M      1.09 

M      0.97 

M      0.84 

0.85 

1.00 

1.08 

1.27 









21 

S      0.79 

S      0.88 

S      1.03 

S      1.25 

S      1.41 

— 







3 

.87 

1.00 

1.11 

1.24 











28 



.90 

1.03 





— 







4 



.97 



1.21 











_    _ 

1.35 

1.50 

1.39 

1.28 

1.19 

1.14 

Aver- 

7  

1.05 

1.15 

1.27 

1.39 

1.49 

1.35 

1.19 

1.08 

.93 

ages 

0.79 

0.89 

1.05 

1.23 

1.39 

— 

1.09 

0.97 

0.84 

8 

.89 

.99 

1.12 





1.33 



:::: 

.89 
.83 

9 

10 









(1.271 





— 



TUCSON,    ARIZ. 

11 









(1.19) 





— 



12 



(.73; 

(.851 

(1.05; 



D       (.72) 

D      (.55) 

D      (.43) 



16 

.85 

.95 

1.04 

1.23 

1.44 

1.28 

1.07 

.91 

.75 

19 

.89 
.93 

1.00 
1.04 

1.10 
1.18 

1.25 
1.31 

1.39 
1.45 

1.28 

1.13 

1.02 

.93 

20 

22 

.63 

.78 

.91 

1.10 











4.56 

3.65 

2.74 

1.83 

+ 

1.83 

2.74 

3.65 

4.56 

24 

.98 

1.09 

1.21 

1.35 

1.45 

1.18 

1.03 

.95 

.85 

25 









(1.401 

1.31 



1.02 

.94 

Mar. 
2 

26 

30 

.95 

.94 

1.27 



1.40 

1.25 

1.12 

.99 

.88 

1.00 
1.00 

1.10 
1.10 

1.20 

1.40 

— - 

—  - 

"" 

5 

1.00 

1.  10 

1.20 













0.89 

0.99 

1.03 

1.27 

1.44 

1.30 

1.14 

1.02 

0.90 

7 

8 

9 

.90 
.90 

1.10 
1.00 



1.30 







— 



1.20 











— 

BLUE   HILL    DBS. 

,    MASS. 

10 

,60 

.70 

1.00 

1.20 







— 

— 

12 

.70 

.80 

1.00 

1.20 







— 

— 

Air  mass 

15 

.90 

1.00 

1.  10 







Inoperative 

.70 

16 

18 

.40 

.50 

.70 









1.00 
1.10 

.90 

4.89 

3.92 

2.94 

1.96 

* 

1.96 

2.94 

3.92 

4.89 

19 

1.00 

1.10 













.90 

20 

1.00 

1.10 

1.20 





Inoperative    in 

afterno 

on 

21 

Inoperative 

23 

1        

1.10 

1.00 

.90 

3 

0.87 

0.94 

1.03 

1.18 











24 

30 

31 

7 

8 

.91 
.93 

1.01 
1.02 

1.11 
1.12 

1.29 
1.29 

1.42 

1.27 

1.10 

0.96 

0.77 

.90 

1.00 

1.10 

Inoperative 
1.30  1        

1.00 

.90 

9 

.65 

.87 

.90 

1.07 











11 

1.01 

1,06 

1.18 











Aver- 
ages 

14 









1.25 

1.08 

.95 

.86 

0.90 

1.00 

1.  10 

1.30 

1.  10 

1.00 

0.90 

IS 

.97 

1.07 

1.18 

1.33 

1.45 

1.23 

1.03 

.90 

.78 









19 

.66 

.78 

.93 

1.11 











MAUNA  LOA   OBS. ,    HAWAII 

22 

.95 

1.06 

1.18 

1.34 

1.48 

1.30 

1.18 

1.05 

.94 

24 

.92 

1.04 

1.14 

1.31 

1.42 

1.13 

.93 

.76 

.61 

Ail  mass 

26 

.48 

.60 

.77 

1.03 

1.34 

1.13 

.86 

.72 

.59 

31 

.69 

.82 

1.00 

1.27 

1.46 

1.26 

1.09 

.96 

.76 

3.36 

2.69 

2.01 

1.34 

• 

1.34 

2.01 

2.69 

3.36 

ages 

0.84 

0.96 

1.07 

1.23 

1.42 

1.22 

1.04 

0.90 

0.76 

1 

2 

1.21 

1.29 

1.38 

1.49 

1.61 

— - 

-.- 

:::: 



OMAHA,    NEB 

R. 

3 

1.16 

1.24 

1.32 

1.43 

1.58 



1.28 

1.21 

1.12 

4 

1.21 

1.30 

1.38 

1.50 

1.59 









Air  mass 

6 

7 

1.17 

1.25 

1.35 

1.45 

:::: 

:::: 

:::: 

:::: 



4.78 

3.82 

2.87 

1.91 

« 

1.91 

2.87 

3.82 

4.78 

9 

1.25 

1.32 

1.41 

1.53 



— 







10 

1.23 

1.29 

1.39 

1.51 

1.59 

1.48 

1.35 





Mar. 

14-    - 



1    47 





8 

0.80 

0.90 

1.00 

1.14 

S      1.16 

3      1.22 

3      1.09 





20--    - 

1.20 

1.25 

1.36 

1.47 

M        .89 

M         .96 



M      1.  10 











1.46 



14 

HM      .75 

IM      .86 

HM    1.00 

1M    1.16 

m  1.25 









22 

1.44 

20 









S      1.31 





21 

HS      .88 



HS   1.13 

US    1.26 

HS    1.38 

HS    1.13 

4S       .92 

HS    0.69 

HS    0.51 

24 

25 

29 



1.50 
1.50 
1.40 



22 





HI       .80 

m  1,02 

HM    1.16 

HS    1.00 

IS       .78 

HS       .61 

HS      .48 

23 

HM      .64 

HM       .74 

HM       .88 

HM    1.03 



1.20 



" 

24 



«        .61 

HM       .77 

m  1.00 









27 

S         .76 

S        .87 

S      1.00 





S       1.12 







Aver- 

Aver- 

ages 

1.20 

1.27 

1.37 

1.47 

1.59 

1.48 

1.32 

1.21 

1.12 

ages 

GUAM,    M.    I. 

(    )      Clouds   present 

Air  mass 

D        Dust 

S        Slight    haze    -   indeterminable 

M        Moderate   haze    -   indeterminable 

4.92 

3.93 

2.95 

1.97 

* 

1.97 

2.95 

3.93 

4.92 

I        Intense   haze    -   Indeterminable 
HS        Slight    haze 

HM        Moderate   haze 

No   ob 

HI        Intense   haze 

* 

Values  c 

orrespon 

ding    to 

true   sol 

ar    noon. 

Langley  is  the  unit  used  to  denote 
of  the  formula  used   Ln  computing 


m  calorie   per  square  centii 
nas9  values  for  each  static 


leter.       An   explanation 
listed    above   appears 


in  the  February  1957  issue,   Vol.    8,    No.   2.   page  63^  of  this  publicatii 
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Chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  March  1963. 


B.  Departure  of  Average  Temperature  from   Normal  (°F.),  March  1963. 


B     DerrreTfror^  7       \'  ^''''^Sejnm.'^^m,  which  are  the  average  of  the  daily  maxima  ar^d  daily  minima,  respectively 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-.i0)  for  first-order  Weather  Bureau  stations 
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chart  V.     A.  Percentage  of  Mean  Monthly  Snowfall,  March  1963. 


B.  Depth  of  Snow  on  Ground  (Inches),  7:00  a.  m.  E.  S.  T.,  April  1,  1963. 


A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 

B.   Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 

It  is  based  on  reports  from  Weather  Bureau  and  cooperative  stations. 


Chart  VI.      A.  Percentage  of  Possible  Sunshine,  March  1963. 
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B.  Percentage  of  Mean  Monthly  Sunshine,  March  1963. 


A.   Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.      A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  March  1963. 
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B.  Percentage  of  Mean  Daily  Solar  Radiation,  March  1963. 
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A,     Mean  daily  solar  radiation,   direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys  (1  langley  =   1  gm.    cal.    cm."^  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.      Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period   1950-1960,   and  corrected  to  the  International  PyrheUometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  March  1963.    Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT,  March  1963.    Resultant  Winds. 


Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


TEMPERATURE.--At  the  beginning  of  the  month,  slight- 
ly cooler -than-normal  weather  prevailed  west  of  the  Con- 
tinental Divide  and  unusually  warm  weather  east  of  the 
Divide.  After  a  few  days,  cooler  weather  came  to  the 
mid -continent  and  pushed  southward.  Freezing  temper- 
atures occurred  as  far  south  as  Oklahoma  and  Arkansas. 

During  the  second  week  of  April,  it  was  dry  and  sunny 
east  of  the  Divide.  Strong  winds  blew  over  the  Northern 
Prairie  States  and  record-breaking  high  temperatures 
occurred  in  the  South.  Winter  cloudiness  and  showers 
lingered  in  the  Far  West  until  the  third  week  of  April. 
Temperatures  during  that  week  at  Ely,  Nev.  ,  averaged 
15°  colder  than  normal,  but  the  middle  States  were  un- 
seasonably hot.  Tulsa,  Okla.  ,  averaged  16°  above  nor- 
mal during  the  third  week  of  the  month.  Above  normal 
temperatures  continued  over  the  South  Atlantic  and  Gulf 
States  and  the  Southern  Plains  States. 

Numerous  stations  over  the  western  third  of  the  Nation 
called  April  1963  the  "coldest  April  of  record.  "  The 
following  are  characteristic.  At  Yakima,  Wash.  ,  the 
cool  wet  weather  prolonged  the  fruit  bloom  and  hampered 
bee  activity;  Medford,  Ore.,  reported  that  the  cool  moist 
weather  caused  a  setback  in  agriculture;  and  at  Mt.  Shas- 
ta, Calif.  ,  it  was  the  coolest  April  in  34  years  and  the 
third  wettest  since  1888.  The  cool  wet  weather  hampered 
construction,  agriculture,  and  logging.  Red  Bluff,  Calif., 
said  that  the  average  temperature  of  52.  9°  equaled  the 
lowest  in  67  years  of  record;  and  at  Salt  Lake  City,  Utah, 
it  was  the  second  coldest  and  wettest  April  of  record. 

Several  mid-Country  stations  reported  April  1963  a- 
mong  the  warmest  and  driest  Aprils  of  record.  Topeka, 
Kans.  ,  reported  the  smallest  amount  of  April  precipita- 
tion in  86  years.  Temperatures  averaged  above  normal 
and  there  were  long  periods  of  strong  winds  and  low  hu- 
midity. Waco,  Tex.  ,  said  that  101°  on  the  ninth  was  the 
highest  temperature  of  record  for  so  early  in  the  season. 
Brownsville,  Tex.  ,  reported  the  second  warmest  April 
of  record  and  the  driest  since  1948.  Amarillo,  Tex.  , 
recorded  the  third  warmest  April  since  1892. 

PRECIPITATION. --Numerous  storm  systems  brought 
widespread  precipitation  to  large  areas.  The  storm  which 
layover  the  Far  West  at  the  beginning  of  the  month  cros- 
sed the  Northern  Plains  and  Great  Lakes  region,  and  by 
the  end  of  the  first  week  of  April  had  brought  some  high 
winds  that  caused  scattered  minor  damage  over  large 
areas  of  the  North,  heavy  snow  in  the  Northern  Rockies 
and  the  Northern  Great  Plains,  and  snow  mixed  with  rain 
to  the  Northeast.  Blizzards  occurred  in  the  Northern 
Plains.  Up  to  14  inches  of  snow  fell  in  northeastern 
Wyoming. 

Near  the  end  of  the  first  week  of  April,  some  areas  in 
the  South  received  soaking  rains,  and  the  Northwest  Pa- 
cific States  were  receiving  rains  from  a  new  storm  in  that 


area.  As  this  storm  crossed  the  Rockies,  in  the  second 
week  of  April,  it  brought  moderate  to  heavy  showers  over 
the  northwestern  Great  Plains.  Some  northern  sections 
of  the  Country,  from  the  Pacific  to  Pennsylvania  received 
moderate  to  heavy  precipitation  during  the  third  week, 
while  large  areas  along  the  south  Atlantic  and  Gulf  coasts, 
over  the  southern  Great  Plains,  and  the  southern  Rockies 
received  no  rain. 

The  Northern  Rockies,  the  Great  Plains,  and  much  of 
the  Mississippi  River  Valley  received  some  rain  in  the 
final  week  of  April,  and  light  rains  fell  over  some  of  the 
dry  areas  of  the  South. 

Many  western  stations  called  April  1963  about  the  cold- 
est and  wettest  April  of  record.  In  some  cases  it  ranked 
second  or  third  among  the  rainy  Aprils,  Precipitation 
exceeded  the  normals  over  the  northern  states  and  at  a 
few  stations  in  northern  Georgia  and  nearby  portions  of 
adjoining  States.  Other  areas  of  the  Country  complained 
that  April  was  warm  and  dry,  windy  and  dusty.  Several 
Colorado  stations  registered  less  rain  than  any  preceding 
April,  and  many  stations  throughout  the  South  and  East 
recorded  April  1963  among  the  driest  of  record. 

Many  eastern  locations  complained  of  too  little  rain. 
At  Boston,  Mass.  ,  it  was  the  driest  April  since  1927 
and  the  fifth  driest  of  record.  There  were  many  grass, 
brush,  and  forest  fires  in  the  area.  At  Albany,  N.  Y.  , 
it  was  the  driest  April  since  1941.  The  low  humidity  and 
strong  winds  increased  the  severe  fire  hazard.  It  was 
the  driest  April  of  record  at  Burlington,  Vt.  From 
Lakeland,  Fla.  ,  came  the  report  that  no  April  since 
records  began  in  1915  had  been  so  dry.  In  the  112  years 
of  record  at  Ft.  Myers,  Fla.  ,  only  eight  Aprils  had  been 
drier.  It  was  the  driest  April  of  record  at  Tampa,  Fla.  , 
and  the  second  driest  at  West  Palm  Beach,    Fla. 

SNOWFALL.  --Snow  mixed  with  rain  fell  in  connection 
with  a  storm  moving  across  the  northern  States  during 
the  first  week  of  April.  Up  to  14  inches  fell  in  north- 
eastern Wyoming  and  up  to  11  inches  in  southeastern 
North  Dakota. 

Additional  snow  fell  in  Montana  and  North  Dakota  in  the 
second  week.  Pipestone,  Minn.,  received  a  foot  of  snow. 
A  storm  in  New  England  dumped  15  inches  of  fresh  snow 
at  Greenville,  Maine,  and  from  6  to  10  inches  in  sur- 
rounding areas. 

Western  Maryland  received  4  inches  of  new  snow  in  the 
third  week  of  April.  Light  am^ounts  fell  from  northeast- 
ern Nevada  to  central  Wyoming.  During  the  last  week  of 
April,  Flagstaff,  Ariz.  ,  received  a  3-inch  blanket  of 
new  snow,  and  a  foot  or  more  fell  in  the  higher  elevations 
near  Elko,  Nev.  Central  and  eastern  Minnesota  received 
from  4  to  6  inches.  Marquette,  Mich.,  received  less  than 
one  inch  of  snow,  the  least  amount  in  35  years  except  in 
1955  when  the  April  total  was  a  trace. 
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Temperature 

Precipitation 

Section 

Montiily  extremes 

Monthly  extremes 

- 

■M 

Station 

M 
I? 

a 

S 

Station 

i 

1 

Station 

Greatest 

Station 

Least 

& 

s 

O 

"F 

°F 

In. 

In- 

Alabama 

2  Stations 

94 

18+ 

Valley  Head 

27 

15 

Hightower 

11.27 

Pine  Hill 

0.70 

Alaska 

do 

63 

21+ 

Wainwrlght 

-38 

12 

Little  Port  Walter 

12.69 

Wales  AP 

.07 

Arizona 

7  Stations 

100 

15+ 

Keams  Canyon 

3 

22 

Flagstaff  WBAP 

2.13 

13  Stations 

.00 

Arkansas 

2  Stations 

94 

21+ 

Gilbert 

31 

24+ 

Leola 

7.14 

Beech  Grove 

.70 

California 

3  Stations 

99 

30+ 

White  Mountain  2 

-15 

2 

Honeydew  2WSW 

26.06 

6  Stations 

.00 

Colorado 

Lamar 

93 

15 

Gunnison 

-7 

3 

Steamboat  Springs 

3.08 

31  Stations 

.00 

Connecticut 

Bulls  Bridge  Dam 

82 

2 

Coventry 

16 

1 

Easton  Lake  Reservoir 

3.36 

Bulls  Bridge  Dam 

.65 

Delaware 

Bridgeville  INW 

88 

19 

2  Stations 

28 

8+ 

Georgetown  5SW 

2.01 

Dover 

.48 

Florida 

Avon  Park 

95 

23 

Fountain  3SSE 

35 

15 

Milton  Exp  Station 

3.43 

4  Stations 

.00 

Georgia 

Nashville  5SSE 

94 

22+ 

2  Stations 

25 

16+ 

Dawsonvllle 

10.04 

Waycross 

.30 

Hawaii 

2  Stations 

89 

11+ 

Mauna  Loa  Slope  Obs, 

28 

26+ 

Kahana  883,  Oahu 

59.20 

Puako  95A,  Hawaii 

.84 

Idaho 

Slate  Creek  RS 

85 

14 

Warren 

-2 

3 

McCammon 

5.05 

Grand  View  3WNW 

.52 

Illinois 

Waterloo 

92 

22 

Marengo 

21 

10 

Wheaton  College 

5.68 

Harrlsburg  Disposal  Plant 

.84 

Indiana 

Jeffersonville 

88 

21 

2  Stations 

20 

10+ 

Crawfordsvllle  Pwr.  PI. 

6.37 

Tell  City  Power  Plant 

.87 

Iowa 

Hawarden 

86 

1 

3  Stations 

17 

4 

Clarinda 

6.96 

Sioux  Center  2NW 

.60 

Kansas 

Aetna  2S 

97 

21+ 

Brewster 

12 

4 

Parallel 

4.53 

2  Stations 

.00 

Kentucky 

Plkevllle 

92 

21 

Cynthlana  2 

21 

16 

Scottsville  3SSW 

3.70 

Jeremiah 

.42 

Louisiana 

2  Stations 

95 

14+ 

2  Stations 

36 

7 

Bodcau  Fire  Tower 

9.11 

Kinder  3W 

T 

Maine 

Sanford    2NNW 

73 

30 

Telos  Dam 

7 

6 

Rockland 

3.48 

Sanford  2NNW 

1.53 

Maryland 

Waldorf  Police  Brks 

92 

20+ 

Oakland  ISE 

18 

6 

Blttlnger  2NW 

3.23 

Crisfleld  Hammock  Point 

.01 

Massachusetts 

Tauton 

79 

20  + 

Walpole 

15 

5 

Westover  Field 

2.63 

Beechwood 

.45 

Michigan 

3  Stations 

84 

17  + 

Beechwood  7WNW 

8 

10 

Holland 

4.97 

Manistlque  Water  Works 

.45 

Minnesota 

2  Stations 

84 

1 

Warroad 

5 

5+ 

Wlllmar  State  Hospital 

4.84 

Worthington 

.95 

Mississippi 

Merrill 

95 

12 

Fulton  3W 

33 

15 

Enid  Dam 

8.43 

Pearllngton  2NNE 

.19 

Missouri 

Ozark  Beach 

95 

22 

Memphis 

23 

24 

Milan 

4.47 

Oldf ield 

.30 

Montana 

Loma  IWNW 

88 

14 

2  Stations 

-3 

3+ 

Yellowtall  Dam 

7.46 

Del  Bonlta 

.13 

Nebraska 

2  Stations 

92 

15+ 

Tryon 

11 

4 

Rushville 

4.16 

Halgler 

.12 

Nevada 

Sunrise  Manor  Las  Vegas 

9-; 

30 

Ruth 

-12 

22 

Mt.  Rose  Highway  Sta 

6.98 

Pahrump 

.00 

New  Hampshire 

Portsmouth 

75 

20 

First  Conn  Lake 

9 

6 

Woodstock 

4.61 

Manchester 

.78 

New  Jersey 

2  Stations 

88 

4+ 

Layton  2 

20 

6 

Woodclllf  Lake 

2.06 

Elizabeth 

.15 

New  Mexico 

Bitter  Lakes  WL  Refuge 

96 

8 

Jewett  Ranger  Station 

0 

19 

Carlsbad  Caverns 

2.66 

29  Stations 

.00 

New  York 

Dansvllle 

84 

2 

Tupper  Lake  Sunmount 

2 

5 

Boonvllle  2SSW 

4.71 

Cairo 

.17 

North  Carolina 

Hamlet 

99 

22 

Celo  2S 

18 

16 

Andrews  2E 

7.24 

Kenansvllle  2SE 

.64 

North  Dakota 

7  Stations 

82 

15+ 

2  Stations 

8 

4+ 

Turtle  Lake 

4.90 

Pembina 

.95 

Ohio 

fronton 

82 

2 

Tom  Jenkins  Dam 

17 

11 

Eaton 

5.36 

Gallipolis  5W 

1.02 

Oklahoma 

Frederick 

100 

8 

Jefferson 

28 

5 

Farris  3WNW 

7.40 

Goodwell 

.15 

Oregon 

Donner 

82 

28 

Chemult 

3 

20 

Brookings 

17.43 

Andrews  23ESE 

.29 

Pennsylvania 

3  Stations 

89 

4+ 

Sallna  3W 

10 

10 

Rew 

4.95 

Gelgertown 

.25 

Puerto  Rico 

San  German 

96 

10 

Cayey  INW 

52 

25 

Gulneo  Reservoir 

18.52 

Ensenada 

.57 

Rhode  Island 

2  Stations 

78 

20 

Kingston 

21 

1 

Kingston 

2.17 

Woonsocket 

.69 

South  Carolina 

do 

95 

24+ 

2  Stations 

28 

16+ 

Walhalla 

8.33 

Plnopolis  Dam 

.92 

South  Dakota 

Wagner 

93 

1 

Deerfleld  5NW 

5 

4 

Lead 

6.81 

Canton 

.67 

Tennessee 

Samburg  WL  Refuge 

91 

22 

Mountain  City  2 

19 

16 

Selmer 

7.79 

Bristol  WBAP 

1.38 

Texas 

Falcon  Dam 

113 

10 

2  Stations 

30 

19+ 

Mineola  7SSW 

14.03 

12  Stations 

.00 

Utah 

St .  George  PH 

87 

30 

Strawberry  Hwy  Sta 

-5 

23 

Silver  Lake  Brighton 

9.67 

Monument  Valley  Mission 

.03 

Vermont 

5  Stations 

72 

30  + 

Enosburg  Falls 

5 

6 

Enosburg  Falls 

5.06 

Union  Village  Dam 

1.23 

Virginia 

4  Stations 

93 

22+ 

Burkes  Garden 

18 

16 

Pennington  Gap 

2.27 

Tangier  Island 

.00 

Washington 

Spokane 

80 

14 

Bumping  Lake 

10 

2 

Wind  River 

12.15 

Port  Angeles 

.86 

West  Virginia 

Williamson 

91 

18 

2  Stations 

14 

16+ 

Canaan  Valley 

3.78 

Matoaka 

.56 

Wisconsin 

Wisconsin  Dells 

83 

2 

Gordon  2ESE 

9 

18 

Union  Grove 

3.98 

Washington  Island  IN 

.84 

Wyoming 

Guernsey  Dam  No=  2 

89 

15 

Gas  Hills  4E 

-7 

2 

Parkman  5WNW 

7.05 

Carpenter  3E 

.28 

+    And  also  on  an  earlier  date  ( 


NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation.     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.     (See  individual  Climatological  Data  for  times  of  observations). 
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ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 
Hunt sville 

84 

2980 

2757 

Idaho  Falls  42N1*(R) 

766 

7603 

8180 

Grand  Island 

400 

6427 

5967 

Charleston  (U) 

45 

2146 

1794 

114 

3453 

3051 

Lewiston 

471 

5078 

5213 

Lincoln  (U) 

310 

5626 

5663 

Charleston 

69 

2429 

2026 

Mobile 

6 

1886 

1659 

Pocatello 

688 

6177 

6581 

Norfolk 

412 

6431 

6698 

Columbia 

86 

2818 

2484 

Montgomery 

37 

2599 

2291 

North  Platte 

423 

6134 

6379 

Florence 

101 

2851 

2387 

ILLINOIS 

Omaha 

314 

5863 

6024 

Greenville- 

108 

ALASKA 

Cairo  (U) 

149 

4115 

3774 

Omaha  N.  Omaha  AP 

364 

6214 

6490 

Spartanburg 

Anchorage 

986 

9456 

9957 

Chicago  (Midway) 

383 

6278 

5863 

Scottsbluff 

487 

6023 

6403 

Annette 

605 

5306 

6318 

Chicago  (O'Hare) 

425 

6722 

Valentine 

519 

6514 

7053 

SOUTH  DAKOTA 

Barrow 

1805 

17146 

17772 

Moline 

370 

6702 

6150 

Huron 

507 

7  286 

7626 

Barter  Island 

1756 

16617 

17565 

Peoria 

367 

6473 

5809 

NEVADA 

Pierre 

544 

6608 

Bethel 

1363 

11591 

11988 

Rock  ford 

425 

6962 

6534 

Elko 

787 

6508 

6839 

Rapid  City 

607 

6356 

6893 

Cold  Bay 

955 

7938 

8501 

Springfield 

291 

5806 

5365 

Ely 

861 

6601 

7052 

Sioux  Falls 

467 

7036 

7491 

Cordova 

917 

8075 

8660 

Las  Vegas 

208 

2377 

2634 

Fairbanks 

1208 

12869 

13502 

INDIANA 

Reno 

691 

5488 

5600 

TENNESSEE 

Juneau 

846 

7529 

8093 

Evansville 

250 

5003 

4490 

Tonopah 

661 

5177 

Bristol 

239 

4560 

4150 

King  Salmon 

1158 

9786 

10262 

Ft.  Wayne 

457 

6511 

6012 

Winnemucca 

725 

5915 

6245 

Chattanooga 

117 

3780 

3345 

Kotzebue 

1532 

13749 

14412 

Indianapolis 

352 

5998 

5483 

Knoxvllle 

176 

3893 

3511 

McGrath 

1233 

13139 

13377 

South  Bend 

475 

6742 

6143 

NEW  HAMPSHIRE 

Memphis  (U) 

106 

3295 

2999 

Nome 

1408 

12240 

12668 

Concord 

639 

7241 

7010 

Memphis 

119 

3443 

3100 

St.  Paul 

1065 

9276 

9531 

IOWA 

Mt.  Washington 

1345 

12864 

12287 

Nashville 

170 

4060 

3538 

Shemya 

832 

7773 

8138 

Burlington 

319 

6186 

5904 

Obs.  (R) 

Oak  Ridge 

209 

4293 

3716 

Yakutat 

890 

7579 

8025 

Des  Moines 
Dubuque 

400 
458 

6616 
7301 

6317 
7038 

NEW  JERSEY 

TEXAS 

ARIZONA 

Sioux  City 

389 

6485 

6742 

Atlantic  City 

37  5 

4969 

4664 

Abilene 

51 

2496 

2624 

Flagstaff 

757 

6266 

6412 

Waterloo 

437 

7258 

6938 

Atlantic  City  (U) 

377 

4806 

Amarlllo 

139 

3782 

4117 

Phoenix  (U) 

60 

1052 

Newark 

368 

5215 

4931 

Austin 

27 

1788 

1711 

Phoenix 

50 

1273 

1598 

KANSAS 

Trenton  (U) 

367 

5278 

4847 

Brownsville 

0 

690 

600 

Prescott 

472 

3915 

4189 

Concordia 

282 

5274 

5207 

Corpus  Christ  1 

0 

1136 

914 

Tucson 

79 

1529 

1873 

Dodge  City 

219 

4581 

4853 

NEW  MEXICO 

Dallas 

29 

2359 

2357 

Winslow 

389 

4420 

4578 

Goodiand 

378 

5447 

5863 

Albuquerque 

219 

4229 

4222 

El  Paso 

41 

2517 

2578 

Yuma 

28 

690 

878 

Topeka 

244 

5098 

5046 

Clayton 

285 

4633 

4957 

Ft.  Worth 

34 

2446 

2405 

Wichita 

170 

4456 

4527 

Raton 

428 

5590 

5864 

Galveston  (U) 

5 

1354 

1235 

ARKANSAS 

Roswell 

131 

3757 

4025 

Galveston 

7 

1435 

1274 

rt.  Smith 

93 

3389 

3270 

KENTUCKY 

Silver  City 

288 

3579 

Houston  (U) 

8 

1264 

1278 

Little  Rock 

97 

3248 

3210 

Lexington 

268 

4972 

4580 

Houston 

7 

1439 

1278 

Texarkana 

47 

2631 

2533 

Louisville 

231 

4882 

4610 

NEW  YORK 
Albany 

571 

7129 

6591 

Laredo 
Lubbock 

6 
92 

995 
3366 

797 
3547 

CALIFORNIA 

LOUISIANA 

Binghamton 

583 

7294 

6967 

Midland 

45 

2508 

2591 

Bakersf ield 

223 

2069 

2103 

Alexandria 

43 

2426 

Buffalo 

618 

6959 

6791 

Port  Arthur 

12 

1671 

1526 

Bishop 

496 

3910 

4096 

Baton  Rouge 

6 

1753 

1620 

New  York  (U) 

337 

5095 

4735 

San  Angelo 

34 

2158 

2218 

Blue  Canyon 

887 

4666 

4989 

Lake  Charles 

15 

1775 

1491 

New  York 

378 

5222 

4681 

San  Antonio 

17 

1594 

1549 

Burbank 

229 

1477 

1547 

New  Orleans 

2 

1325 

(LaGuardia) 

Victoria 

3 

1378 

1173 

Eureka  (U) 

440 

3712 

3986 

(Audubon  Park) 

Rochester 

556 

6866 

6421 

Waco 

31 

2088 

2030 

Fresno 

266 

2452 

2543 

New  Orleans 

6 

1768 

1475 

Schenectady 

555 

6867 

Wichita  Falls 

56 

2778 

2945 

Long  Beach 

214 

1351 

1686 

Shreveport 

30 

2332 

2211 

Syracuse 

57  5 

6941 

6463 

Los  Angeles  CU) 

161 

1149 

1263 

UTAH 

Los  Angeles 

225 

1343 

1822 

MAINE 

NORTH  CAROLINA 

Mllford 

619 

5882 

6131 

Mt.  Shasta  (R) 

740 

5026 

5216 

Caribou 

884 

9441 

9116 

Asheville  (U) 

241 

4288 

3955 

Salt  Lake  City 

614 

5759 

5555 

Oakland 

319 

2583 

2600 

Greenville  (U) 

860 

9181 

Cape  Hatteras  (R) 

216 

2927 

2587 

Wendover 

595 

5585 

5550 

Point  Arguello  (R) 

389 

3069 

3054 

Portland 

673 

7342 

7028 

Charlotte 

136 

3611 

3103 

Red  Bluff 

360 

2589 

2468 

Greensboro 

198 

4086 

3758 

VERMONT 

Sacramento  (U) 

310 

2446 

2343 

MARYLAND 

Raleigh 

193 

3789 

3359 

Burlington 

731 

8315 

7378 

Sacramento 

333 

2727 

2430 

Baltimore  (U) 

247 

4481 

4046 

Wilmington 

135 

2836 

2347 

Sandberg  (R) 

678 

3798 

3888 

Baltimore 

341 

5167 

4564 

Winston-Salem 

164 

3924 

3558 

VIRGINIA 

San  Diego 

180 

1258 

1326 

Frederick 

379 

5591 

4948 

Lynchburg 

217 

4451 

4088 

San  Francisco  (U) 

313 

2573 

2582 

NORTH  DAKOTA 

Norfolk 

202 

3721 

3384 

San  Francisco 

355 

2823 

2675 

MASSACHUSETTS 

Bismarck 

628 

7805 

8550 

Richmond 

218 

4096 

3858 

Santa  Catalina 

314 

Blue  Hill  Obs.  (R) 

554 

6432 

6032 

Devils  Lake  (U) 

716 

8862 

9382 

Roanoke 

228 

4494 

4085 

Santa  Maria 

365 

2609 

2569 

Boston 

477 

5679 

5390 

Fargo 

640 

8315 

8840 

Stockton 

339 

Nantucket 

611 

5618 

5476 

Grand  Forks  CAA 

635 

8324 

WASHINGTON 

Plttsfield 

675 

7572 

7147 

Pembina 

662 

8615 

Olympia 

536 

4923 

4752. 

COLORADO 

Worcester 

599 

6985 

6587 

Williston  (U) 

671 

7840 

8514 

Seattle  (U) 

427 

3781 

4065 

Alamosa 

673 

7738 

7921 

Seattle 

536 

4155 

4497 

Colorado  Springs 

415 

5407 

6089 

MICHIGAN 

OHIO 

Seattle-Tacoma 

496 

4549 

4767 

Denver 

442 

5522 

5643 

Alpena 

690 

8454 

7578 

Akron 

490 

6483 

6043 

Spokane 

593 

6120 

6317 

Grand  Junction 

411 

5498 

5474 

Detroit  (City  AP) 

470 

6517 

5991 

Cincinnati  (U) 

243 

4748 

Stampede  Pass  (R) 

916 

7881 

8146 

Pueblo 

281 

4986 

5273 

Detroit 

(M.  Wayne  Co.) 

524 

6818 

6164 

Cincinnati 
Cincinnati  Obs. 

359 
288 

5661 
5179 

4888 
4679 

Tatoosh  Island  (R) 
Walla  Walla 

508 
454 

4794 
4643 

4955 

CONNECTICUT 

Detroit 

514 

677  2 

5984 

Cleveland 

500 

6461 

6106 

Walla  Walla  (U) 

425 

4430 

4583 

Bridgeport 

484 

5857 

5382 

(Willow  Run) 

Columbus 

424 

6204 

5259 

Yakima 

531 

5446 

5652 

Hartford 

494 

6729 

5997 

Escanaba  (U) 

736 

8340 

7866 

Columbus  (U) 

369 

5596 

Middletown 

532 

6624 

Flint 

550 

7319 

6659 

Dayton 

395 

6013 

5409 

WEST  VIRGINIA 

New  Haven 

496 

5943 

5607 

Grand  Rapids 

514 

6869 

6540 

Mansfield 

510 

667  5 

6098 

Charleston 

302 

5027 

4327 

Lansing 

538 

7178 

6567 

Sandusky  (U) 

439 

6231 

5562 

Huntington 

243 

4980 

4095 

DELAWARE 

Marquette  (U) 

708 

8277 

7748 

Toledo 

520 

6858 

6192 

Parkersburg  (U) 

357 

5293 

4633 

Wilmington 

370 

5312 

4812 

Muskegon 

S.  Ste.  Marie 

515 
758 

6824 
8915 

6581 
8549 

Youngstown 

515 

6810 

5919 

WISCONSIN 

DIST.  OF  COLUMBIA 

OKLAHOMA 

Green  Bay 

520 

7840 

7756 

Washington  (U) 

239 

4411 

MINNESOTA 

Oklahoma  City 

101 

3652 

3794 

La  Crosse 

475 

7381 

7275 

Washington 

245 

4551 

4150 

Duluth 
Internat.  Falls 

711 
731 

9221 
9717 

9267 
9989 

Tulsa 

90 

3647 

3641 

Madison 
Milwaukee 

508 
570 

7695 
7420 

7359 
7128 

FLORIDA 

Minneapolis 

526 

7955 

8029 

OREGON 

Apalachicola  (U) 

11 

1551 

1308 

Rochester 

557 

7921 

7782 

Astoria 

502 

4385 

4635 

WYOMING 

Daytona  Beach 

15 

1093 

879 

St.  Cloud 

563 

8152 

8448 

Burns  (U) 

7  44 

6122 

6414 

Casper 

672 

6598 

6900 

Fort  Myers 

1 

428 

442 

Eugene 

515 

4257 

4312 

Cheyenne 

633 

6529 

6803 

Jacksonville 

9 

1495 

1239 

MISSISSIPPI 

Meacham 

817 

6900 

7008 

Lander 

708 

6976 

7336 

Key  West 

0 

79 

108 

Jackson 

45 

2553 

2239 

Medford 

560 

4727 

4409 

Sheridan 

656 

6657 

7164 

Lakeland  (U) 

0 

797 

661 

Meridian 

50 

2760 

2289 

Pendleton 

504 

4732 

4974 

Miami 

0 

246 

214 

Vicksburg  (U) 

43 

2392 

2041 

Portland  (U) 

486 

3695 

3833 

Miami  Beach 

0 

122 

141 

Portland 

427 

4080 

4285 

Orlando 

2 

833 

782 

MISSOURI 

Roseburg 

473 

3961 

4101 

Pensacola  (U) 

11 

1772 

1451 

Columbia 

224 

507  5 

4913 

Salem 

531 

4458 

4279 

Tallahassee 

33 

1882 

1485 

Kansas  City 

204 

4787 

4741 

Sexton  Summit  (R) 

859 

5390 

5573 

Tampa 

2 

820 

683 

St.  Joseph 

265 

5430 

5336 

West  Palm  Beach 

0 

337 

253 

St.  Louis  (RFC) 
St.  Louis 

194 
247 

4639 
5009 

4397 
4701 

PENNSYLVANIA 
Allentown 

430 

6153 

5619 

GEORGIA 

Springfield 

167 

4529 

4450 

Erie 

543 

6532 

6103 

Athens 

98 

3167 

2907 

Harrlsburg 

325 

5566 

5069 

Atlanta 

100 

3355 

2936 

MONTANA 

Philadelphia  (U) 

281 

4739 

Augusta 

80 

2728 

2397 

Billings 

612 

6001 

6647 

Philadelphia 

375 

5400 

4986 

Columbus 

63 

2660 

2383 

Butte 

785 

8195 

Pittsburgh  (U) 

385 

5460 

4917 

Hacon 

45 

2500 

2136 

Glasgow 

643 

7374 

8511 

Pittsburgh 

479 

6427 

5753 

Rome 

126 

3684 

3292 

Great  Falls 

655 

6382 

7007 

Reading  (U) 

336 

5348 

4840 

Savannah 

44 

2207 

1819 

Havre 

632 

7099 

8170 

Scranton 

475 

6590 

6191 

Thomasvllle  (U) 

20 

1820 

1529 

Helena 
Kalispell 

665 
649 

6924 
7261 

7553 
8026 

Wllliamsport 

442 

6384 

5733 

IDAHO 

Miles  City 

620 

6780 

7353 

RHODE  ISLAND 

Boise 

498 

5096 

5485 

Missoula 

623 

7  266 

7515 

Block  Island 

585 

5753 

5286 

Idaho  Falls   46W  (R) 

773 

7317 

7892 

Providence 

493 

5898 

5667 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 
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TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 
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Alabama 

7 

3 

0 

21 

5 

0 

0 

3 

0 

0 

0 

5 

0 

0 

0 

5 

5 

Alaska    * 

Arizona    ♦ 

Arkansas 

0 

0 

5 

C 

0 

0 

5 

3 

California 

0 

0 

0 

5 

3 

3 

4 

0 

Colorado 

0 

1 

5 

5 

Connecticut 

0 

0 

4 

0 

Delaware 

0 

1 

5 

4 

0 

0 

5 

0 

Florida 

1 

1 

0 

0 

? 

0 

0 

0 

3 

Georgia 

2 

1 

0 

0 

4 

0 

0 

5 

0 

0 

0 

4 

0 

0 

0 

6 

4 

Hawaii 

2 

0 

6 

6 

Idaho 

2 

5 

Illinois 

7 

5 

2 

110 

6 

0 

0 

4 

? 

0 

9 

4 

0 

0 

0 

4 

0 

Indiana 

14 

4 

0 

53 

6 

0 

0 

3 

3 

0 

0 

3 

0 

1 

0 

0 

0 

Iowa 

3 

1 

0 

0 

5 

0 

0 

6 

0 

0 

1 

6 

0 

0 

1 

6 

0 

Kansas 

4 

2 

3 

3 

1 

Kentucky 

6 

3 

0 

3 

5 

0 

1 

5 

0 

0 

0 

2 

0 

Louisiana 

2 

1 

0 

0 

5 

0 

0 

0 

4 

0 

0 

5 

0 

1 

0 

0 

0 

Maine 

0 

1 

5 

0 

Maryland 

1 

19+ 

5 

5 

Massachusetts 

0 

6 

6 

0 

0 

Dl 

D3 

0 

Michigan 

2 

1 

1 

1 

5 

0 

0 

5 

0 

0 

6 

6 

0 

0 

3 

4 

0 

0 

0 

6 

0 

Minnesota 

0 

0 

5 

0 

0 

0 

4 

0 

Mississippi 

3 

1 

8 

34 

6 

0 

0 

6 

4 

0 

0 

5 

4 

0 

0 

5 

0 

0 

3 

5 

0 

Missouri 

5 

3 

1 

5 

5 

0 

1 

6 

5 

0 

1 

5 

4 

1 

0 

4 

0 

Montana   * 

Nebraska 

5 

1 

1 

7 

5 

0 

0 

4 

5 

0 

0 

4 

0 

0 

1 

0 

0 

Nevada   * 

New  Hampshire 

1 

1 

5 

0 

New  Jersey 

6 

N 

7 

New  Mexico 

0 

0 

5 

? 

New  York 

3 

6 

7 

4 

North  Carolina 

0 

0 

4 

5 

0 

0 

5 

3 

0 

0 

5 

0 

North  Dakota 

0 

0 

5 

0 

Ohio 

8 

1 

0 

4 

6 

0 

0 

4 

0 

Oklahoma 

1 

1 

0 

0 

0 

0 

0 

4 

4 

0 

0 

4 

0 

0 

0 

5 

0 

Oregon   * 

Pacific    Area 

0 

7 

°6 

C 

Pennsylvania 

1 

1 

0 

0 

2 

1 

1 

5 

0 

0 

0 

4 

0 

Puerto  Rico   ♦ 

Rhode    Island 

0 

0 

4 

0 

South  Carolina 

1 

1 

0 

0 

0 

0 

0 

4 

0 

South  Dakota    ♦ 

Tennessee 

2 

1 

3 

6 

5 

0 

0 

0 

7 

1 

1 

4 

0 

0 

0 

4 

0 

Texas 

9 

4 

0 

3 

3 

0 

0 

4 

0 

0 

4 

6 

0 

0 

1 

5 

0 

0 

0 

5 

0 

Utah   * 

Vermont 

0 

0 

4 

0 

0 

0 

F4 

0 

U.S.    Virgin   Is.    ♦ 

Virginia    * 

Washington   * 

West    Virginia 

1 

1 

0 

0 

4 

Wisconsin 

0 

0 

5 

0 

0 

0 

5 

0 

Wyoming   * 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

Includes  crop  damage. 

Crop  damage. 

Dust  Devils. 

Numerous. 

Floods  and  Floating  Ice. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500, 000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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Heavy  local  flooding  occurred  from  the  14th  to  17th  on 
Kauai  and  Oahu,  the  northern  islands  of  Hawaii.  This 
flooding  was  due  to  torrential  rains  on  the  15th  that  cul- 
minated a  3 -week  period  of  nearly  continuous  rainy  wea- 
ther. From  March  25  through  April  15,  12.  84  inches  of 
rain  fell  at  Honolulu  Airport,  with  only  4  days  with  no 
measurable  rain.  Bucket  survey  confirmed  report  of  18- 
inch  rainfall  in  8  hours  at  Hakipuu  Mauka,  Oahu,  on  the 
15th.  This  was  one  of  the  heaviest  storms  to  hit  the  nor- 
thern islands  in  many  years,  if  not  a  100-year  storm. 
The  total   storm   damage  was  estimated  at  $2.2  million. 

Flooding  in  continental  United  States  during  April  was 
mostly  minor. 

ATLANTIC  SLOPE  DRAINAGE 

All  rivers  in  Maine  began  a  slow  rise  early  in  April  with 
the  beginning  of  snowmelt.  Highest  stages  occurred  during 
the  fourth  week,  following  a  5 -day  period  of  light  precipi- 
tation, some  of  it  in  the  form  of  snow.  River  rises  did 
not  reach  flood  proportion,  although  the  Kemebec  River 
did  overflow  into  the  lower  portion  of  the  Augusta  munici- 
pal parking  lot,  which  is  a  common  occurrence  each 
spring.  Coolweather,  immediately  following  the  precipi- 
tation, brought  river  levels  down  a  little  by  the  end  of  the 
month.  River  ice  left  southern  Maine  at  the  beginning  of 
the  month  and  by  the  end  of  April  only  the  northernmost 
stretches  were  still  icebound.  Melting  of  snow  was  slow, 
particularly  in  the  northern  woods,  where  it  was  still  a 
foot  and  a  haK  deep,  with  water  equivalent  of  8  inches  at 
the  end  of  April. 

Some  local  overflow  of  smiall  streams  and  brooks  occur- 
red in  central  Vermont  and  New  Hampshire  during  the  first 
week  of  April.  The  Connecticut  River  rose  above  flood  stage 
at  Hartford  and  Portland,  Conn.  ,  on  the  3d  and  continued 
in  flood  until  the  8th.  This  rise  was  due  to  rain  on  the  3d 
and  4th  (0.  4  to  1.4  inches)  supplemented  by  high  stream 
flow  which  began  during  the  latter  part  of  March.  Normal 
lowland  flooding  of  meadows  and  low-lying  roads  along  the 
Connecticut  River  occurred  during  the  first  half  of  the 
month;  however,   no  damage  was  repor-ted. 

The  Schroon  River,  a  tributary  of  the  Hudson,  rose  to 
above  flood  stage  at  Riverbank,  N.  Y.  ,  on  the  5th  and  con- 
tinued in  flood  until  the  7th.  This  rise  was  due  to  rainfall 
supplemented  by  snowmelt.  Only  lowland  flooding  occur- 
red and  no  unusual  damage  resulted. 

The  Susquehanna  River,  which  went  above  flood  stage  at 
Conklin,  N.  Y.  ,  on  March  26,  continued  in  flood  until  April 
2.     This  rise  was  due  to  snowmelt. 

Minor  lowland  flooding  occurred  on  the  Saluda  River  at 
Pelzer,  S.  C.  ,  from  April  30  to  May  2.  This  flooding  was 
due  to  rainfall  totaling  up  to  5  inches  on  the  29th  and  30th. 
Due  to  dry  soil  conditions  and  ample  reservoir  storage, 
stream  rises  were  materially  restricted. 

The  minor  flooding  during  the  early  part  of  April  along 
the  lower  Savannah  in  Georgia  was  due  to  heavy  rain  dur- 
ing the  latter  part  of  March.  No  damages  are  known  to 
have  occurred. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Light  to  fairly  heavy  flooding  occurred  on  the  Oostanaula 
and  upper  Etowah  in  Georgia  and  on  the  upper  and  middle 
Coosa  and  upper  Cahaba  Rivers  in  Alabama  during  the  last 
day  of  April  and  continued  into  May.  Most  of  the  crests 
occurred   during  May.     These  floods   were  due  to  heavy 


rainfall  which  fell  during  the  last  3  days  of  April.  The 
rainfallduring  that  period  averaged  from  6  to  over  8  inches 
over  northwest  Georgia  and  northeast  Alabama. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin.  --Minor  flooding  occurred  on 
the  South  Raccoon  River  at  Redfield,  Iowa,  towards  the  end 
of  April  due  to  heavy  rains.  The  rainfall  ranged  from  2 
to  3  inches  in  centrallowa.  Small  streams  in  the  area  rose 
tonearbankfuU  stage.  No  damage  was  reported  from  the 
minor  overflow  of  agricultural  land. 

Rather  heavy  to  general  rains  during  the  last  2  days  of 
March  caused  rapid  rises  to  above  flood  stage  on  the  San- 
gamon River  at  Riverton,  111.,  and  on  the  Meramec  River 
at  Pacific,  Mo.  ,  on  April  2.  The  only  damage  was  that 
due  to  the   effect   of  heavy   rainfall   on  the  spring  crops  . 

Missouri  Basin.  --Heavy  rains  in  south-central  Montana 
and  northern  Wyoming  on  the  27th  and  28th  caused  local 
minor  flooding  on  Soap  Creek  on  the  28th.  A  large  culvert 
was  washed  out  on  the  new  Hardin-Yellowtail  Dam  Highway 
and  one  granary  was  demolished. 

Minor  flooding  occurred  on  Fancy  Creek  at  Winkler, 
Kans.  ,  onthe  29th.  This  flooding  was  due  to  heavythun- 
dershowers  in  the  Big  Blue  Basin  totaling  around  4  inches 
in  the  vicinity  of  Miltonvale,  Kans.  Negligible  loss  re- 
sulted from  the  minor  overflow. 

Ohio  Basin.  --The  Green  River  at  Calhoun,  Ky.  ,  con- 
tinued in  flood  from  March  8  to  April  2.  Damage  in  the 
Green  River  basin  was  relatively  light  and  limited  largely 
to  agricultural  lands. 

Rainfall  averaging  less  than  1  inch  over  Indiana  with  run- 
off from  rains  near  the  end  of  March  produced  crests  along 
the  White  River  slightly  above  flood  stage.  Little  or  no 
damage  resulted  from  the  flooding. 

Flash  flooding  occurred  on  South  Chickamauga  Creek 
near  Chickamauga,  Tenn.  ,  from  April  29  to  May  2.  There 
was  also  some  minor  flooding  along  the  Tennessee  in  Ala- 
bama and  Kentucky. 

The  main  stem  of  the  Ohio  had  receded  below  flood  stage 
as  far  as  Addison,  Ky.  ,  by  the  end  of  March.  It  receded 
below  flood  stage  at  Tell  City,  Ind.  ,  on  April  1.  By  April 
8,  the  entire  reach  of  the  Ohio  had  receded  to  within  its 
banks. 

Arkansas  Basin.  --Minor  flooding  occurred  on  the  Deep 
Fork  at  Dewar,  Okla.  ,  on  the  28th  and  29th  due  to  rains 
from  the  24th  through  the  29th. 

Lower  Mississippi  Basin.  --Light  flooding  was  occurring 
in  the  lowlands  along  the  Mississippi  in  the  beginning  of  the 
month.  The  Mississippi  continued  falling  steadily  and  was 
within  its  banks  at  all  points  by  the  9th. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Thefloodingintheupper  Sabine  in  Texas  at  the  end  of  the 
month  was  due  to  very  heavy  rains  from  the  27th  to  the 
29th.  Mineola,  Tex.  ,  reported  6.  95  inches  during  a  short 
period  on  the  evening  of  the  2  7th.  More  than  1  inch  fell 
during  the  24-hour  period  preceding  7  a.  m.  on  the  29th. 
Minor  damage  occurred  to  oil  wells  that  were  flooded.  The 
use  of  pastureland  was  lost  during  the  overflow. 

General  rains  during  the  night  of  the  26-27th  which  con- 
tinued through  the  28th  caused  flooding  on  the  Trinity  at 
Dallas,  Tex.  ,  on  the  28th  and  at  Rosser  and  Trinidad, 
Tex.  ,  on  the  29th.  This  flooding  continued  into  May. 
The  total   rainfall  during  this   period  ranged  from  2  to  6 
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inches. 
;  flow. 


No   appreciable  damage  resulted  from  the  over- 


PACIFIC  SLOPE  DRAINAGE 
Sacramento  Basin.  --This  was  one  of  the  wettest  Aprils 
of  recent  years.  Precipitation  ranged  from  200  to  300  per- 
cent of  normal  at  most  stations,  with  a  few  stations  re- 
ceiving 400  percent  of  normal.  A  considerable  amount  of 
snow  was  accumulated  above  the  5,  000-foot  level  in  the 
Sierras  during  April,  a  period  during  which  it  usually  de- 
creases. There  were  substantial  rises  on  all  rivers  and 
streams.  Overflow  occurred  at  all  the  fixed  still  weirs 
of  the  Sacramento  River  Flood  Control  project.  By  month's 
end,  several  large  reservoirs  were  spilling,  or  near  that 
point. 


APRIL  1963 

Columbia  Basin.  -  -April  was  a  cool,  abnormally  wet  month 
over  most  of  the  Columbia  Basin.  Much  of  Oregon,  south- 
ern Idaho,  and  the  coastal  sections  received  precipitation 
in  excess  of  200  percent  of  average.  Several  stations  in- 
cluding Pocatello,  Idaho,  Burns,  Oreg.  ,  and  Brookings, 
Oreg.  ,  reported  the  wettest  April  of  record.  Brookings 
had  over  16  inches.  The  upper  Columbia  Basin  in  British 
Columbia  and  western  Montana  was  below  average  with 
some  stations  receiving  less  than  50  percent  of  average. 

Slight  rises  occurred  on  the  Willamette  River  and  moder- 
ate rises  occurred  in  southwest  Oregon  and  northern  Cali- 
fornia streams  early  in  the  month  and  again  near  the  middle 
of  April.  Light  flooding  occurred  on  the  Tualatin  at  Farm- 
ington,  Oreg.  ,  on  the  2d.  The  upper  Columbia  began  ris- 
ing slowly  during  the  second  half  of  April  due  to  snowmelt. 
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FLOOD  STAGE  DATA 


(All  dates  In  April  unless  otherwise  specified) 
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.....                                           1 

River  and  stahon 

Flood 
stage 

Above  flood  ataq 
-dates 

es 

Crest* 

From— 

To 

- 

Stage 

Dat 

ATLANTIC  SLOPE  DRAINAGE 

Ft 

Ft. 

Connecticut:   Hartford,  Conn. 

16 

3 

8 

19.3 

5 

Portland,  Conn. 

9 

3 

8 

11.7 

5 

Schroon:   Rlverbank,  N.  Y. 

7 

5 

7 

7.2 

6 

Susquehanna:   Conklln,  N.  Y. 

11 

Mar. 

26 

2 

15.75 

Mar. 

28 

Saluda:   Pelzer,  S.  C. 

6 

30 

May 

2 

8.0 
9.5 

May 

30 

1 

Savannah:   Mlllhaven,  Ga. 

15 

1 

3 

16.5 

1 

Clyo,  Ga. 

11 

1 

12 

15.3 

1 

EAST  GULF  DRAINAGE 

Oostanaula:   Resaca ,  Ga . 

22 

30 

May 

4 

#27.4 

May 

2 

Rome,  Ga. 

25 

30 

May 

1 

#26.2 

May 

1 

Etowah:   Canton,  Ga. 

17 

30 

May 

1 

#  24.5 

30 

Coosa:    Gadsden,  Ala. 

20 

30 

May 

8 

#  25.9 

May 

1 

Childersburg,  Ala. 

20 

May 

1 

May 

1 

#  21.2 

May 

1 

Cahaba:   Centrevllle,  Ala. 

23 

30 

May 

1 

#24.6 

30 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

South  Racoon:   Reddeld,  Iowa 

14 

15.2 

Sangamon:   Rlverton,  111. 

13 

2 

2 

13.15 

2 

Meramec:   Pacific,  Mo. 

11 

2 

2 

11.2 

2 

Missouri  Basin 

Fancy  Creek:   Winkler,  Kans. 

11 

29 

29 

12.3 

29 

Ohio  Basin 

Green:   Lock  2,  Calhoun,  Ky. 

23 

Mar. 

8 

2 

28.7 

Mar. 20 

-23 

White:   Spencer,  Ind. 

14 

2 

3 

15.3 

2 

Elllston.  Ind. 

18 

2 

4 

19.7 

3 

Edwardsport ,  Ind. 

15 

2 

6 

17.5 

4 

Petersburg,  Ind. 

16 

Mar. 

6 
5 

1 
6 

24.0 
23.5 
16.5 

Mar. 11 
Mar. 

-12 

24 

2 

Hazelton,  Ind. 

16 

Mar. 

7 
6 

2 

7 

25.2 
23.5 

Mar. 
Mar. 

13 
26 

Saline:   Harrisburg,  111. 

13 

Mar. 

12 

7 

22.4 

Mar. 

20 

Cumberland:   Eddyville,  Ky. 

50 

Mar. 

13 

1 

58.5 

Mar.  21 

-22 

Chlckamauga  Creek:   Chickamauga, 

10 

29 

May 

2 

15.951May 

1 

Tenn. 

Tennessee:   whltesburg,  Ala. 

560 

29 

Hay 

3 

564.4 

30 

Florence,  Ala. 

419 

30 

May 

2 

423.1 

30 

Gilbertsvllle,  Ky . 

320 

Mar. 

7 

8 

340.3 

Mar. 

19 

Ohio:   Tell  City,  Ind. 

38 

Mar. 

7 

1 

46.9 

Mar. 

20 

Dam  47,  Newburgh ,  Ind. 

38 

Mar. 

7 

5 

Dam  48,  Cypress,  Ind. 

38 

Mar. 

8 

5 

47.8 

Mar. 

22 

Mount  Vernon,  Ind. 

35 

Mar. 

8 

6 

46.7 

Mar. 22 

-23 

Dam  49,  Unlontown,  Ky. 

37 

Mar. 

9 

7 

49.7 

Mar. 

22 

Shawneetown,  111. 

33 

Mar. 

8 

8 

50.8 

Mar. 

24 

Dam  50,  Fords  Ferry,  Ky. 

34 

Mar. 

7 

9 

Dam  51,  Golconda,  111. 

40 

Mar. 

11 

6 

51.0 

Mar. 

26 

Paducah,  Ky, 

39 

Mar. 

12 

5 

49.9 

Mar. 

19 

Dam  52,  Brookport ,  111. 

37 

Mar. 

9 

7 

51.6 

Mar. 

19 

Dam  53,  Grand  Chain,  111. 

42 

dar. 

9 

8 

54.9 

Mar. 

19 

Cairo,  111. 

40 

«ar. 

9 

8 

51.5 

Mar. 

20 

River  and  stabon 

Flood 
stage 

Above  flood  stages 
-dates 

Ciest* 

From- 

To 

- 

Stage 

Dale 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft. 

Ft 

Arkansas  Basin 

Deep  Fork:   Dewar ,  Okla. 

18 

28 

29 

19.7 

29 

Lower  Mississippi  Basin 

Mississippi:   New  Madrid,  Mo. 

34 

Mar.  14 

7 

40.3 

Mar. 21-22 
Mar. 26-28 

Caruthersvllle,  Mo. 

32 

Mar.  14 

8 

39.0 

Mar. 26-27 

Memphis,  Tenn. 

34 

Mar.  21 

6 

36.6 

Mar. 29-30 

WEST  GULF  DRAINAGE 

Sabine:   Mineola,  Texas 

14 

28 

1/ 

17.4 

28 

Gladewater,  Texas 

26 

29 

1/ 

Trinity:   Dallas,  Texas 

30 

28 

29 

33.7 

29 

Rosser,  Texas 

26 

29 

May 

3 

Trinidad,  Texas 

28 

29 

May 

7 

PACIFIC  SLOPE  DRAINAGE 

Sacramento  Basin 

Sacramento:   Moulton  Weir,  Calif. 

77 

12 

18 

80.2 

16 

Colusa  Weir,  Calif. 

62 

7 

24 

67.0 

16 

Tlsdale  Weir,  Calif. 

46 

Mar.  29 

2 

47.7 

Mar.    30 

7 

27 

48.8 

16 

Fremont  Weir,  Calif. 

34 

7 

27 

36.6 

16 

Columbia  Basin 

Tualatin:   Farmlngton,  Oreg. 

29 

2 

2 

29.5 

2 

*  Provisional 

#  Highest  Stage  Observ 
1/  Continued  at  end  of 


RAWINSONDE  DATA 

Average  monthly  values 




APRIL 

1963 

ALBANY,  « 

.  V. 

ALBUQUERQUE .  N 

•  MEy 

• 

AMARILLO. 

TEXAS 

ANCHORAGE, 

ALASKA 

ANNETTE.  ALASKA 

1002  !• 

B 

836  K 

B 

889  MB 

1007  MB 

1007  MB 

» 

-1 

St 

M 

« 

M 
1 

« 

1 

i 

O 
> 

■s 

Wind 

_  a 

I    i 
Zo 

M 

1 

1 

a 
.2 

« 

a 

1 

Wind 

Jl 

1 

1 

a 
.2 

M 

■a 

JO 
K 

Wind 

If 

Z  0 

1 

i 
1 

s. 

a 
i2 

J 

J 

Wind 

^1 

1 

• 
1 

s. 

a 
f5 

1 

1 

M 

e 
> 

to 

I 

Wind 

Is 

II 

1 

a 

1 

a 
& 

1 

1 

1 

1 

1 

§ 

1 

SURFACE 

30 

86 

3.0 

76 

258 

2.7 

30 

1.619 

7.6 

39 

103 

1.6 

30 

1,095 

10.6 

61 

230 

6.2 

30 

29 

-  2.1 

70 

.0 

30 

37 

4.9 

77 

126 

3.5 

1000 

30 

103 

235 

3.7 

30 

116 

30 

100 

30 

86 

341 

2.5 

30 

94 

130 

3.9 

950 

30 

521 

3.9 

55 

286 

9.5 

30 

549 

30 

534 

30 

492 

-  2.2 

58 

87 

2.1 

30 

504 

2.8 

68 

139 

8.5 

900 

30 

959 

1.8 

55 

309 

14.6 

30 

1.008 

30 

997 

30 

923 

-  4.2 

58 

109 

2.9 

30 

947 

-   .3 

71 

156 

11.6 

850 

30 

1.417 

-  1.1 

57 

311 

19.8 

30 

1.486 

30 

1.470 

12.8 

42 

257 

14.4 

30 

1.371 

-  6.7 

60 

124 

2.9 

30 

1,402 

-  3.2 

70 

163 

13.6 

eoo 

30 

1.899 

-  3.9 

53 

308 

23.3 

30 

1.987 

8.1 

32 

251 

7.0 

30 

1.978 

11.4 

31 

260 

18.3 

30 

1.843 

-  9.3 

57 

158 

4.5 

30 

1,881 

-  6.6 

63 

169 

12.2 

750 

30 

2,403 

-  6.3 

49 

307 

25.1 

30 

2.514 

4.6 

34 

259 

13.0 

30 

2.511 

8.4 

29 

269 

21.4 

30 

2.338 

-11.3 

57 

166 

7.2 

30 

2,383 

-  8.6 

56 

182 

12.0 

700 

30 

2.944 

-  8.6 

46 

306  29.0 

30 

3.074 

.2 

37 

257 

18.8 

30 

3.081 

4.6 

28 

251 

25.6 

30 

2.867 

-14.2 

59 

167 

6.0 

30 

2,917 

-11.6 

64 

188 

13.2 

650 

30 

3.514 

-11.5 

42 

306 

31.9 

30 

3.659 

-  3.7 

36 

256 

27.0 

30 

3.676 

.6 

27 

249 

26.2 

30 

3.422 

-17.4 

59 

167 

6.4 

30 

3,479 

-16.2 

49 

195 

13.6 

600 

30 

4.126 

-14.9 

304 

34.6 

30 

4.292 

-  7.4 

31 

252 

34.6 

30 

4,318 

-  4.1 

247 

31.7 

30 

4.021 

-21.4 

56 

175 

5.8 

30 

4.082 

-19.0 

46 

202 

11.1 

550 

30 

4.777 

-18.8 

304 

36.3 

30 

4.959 

-11.4 

250 

42.0 

30 

4,992 

-  9.0 

260 

35.8 

30 

4.661 

-25.5 

53 

199 

5.1 

30 

4.721 

-23.1 

43 

202 

13.0 

500 

30 

5.485 

-23.4 

301 

38.3 

30 

5.690 

-16.0 

250 

54.4 

30 

5,729 

-14.3 

250 

40.0 

30 

5.343 

-29.7 

49 

219 

6.2 

30 

5.417 

-27.7 

43 

208 

11.5 

i*bO 

30 

6.244 

-28.8 

297 

41.4 

30 

6.469 

-21.3 

249 

52.6 

30 

6,512 

-19.8 

252 

44.7 

30 

6,060 

-34.5 

44 

217 

7.6 

30 

6.160 

-32.9 

43 

211 

12.0 

ttOO 

30 

7.082 

-34.3 

295 

43.1 

30 

7.336 

-27.3 

246 

52.3 

30 

7,385 

-26.2 

37 

252 

49.5 

30 

6.902 

-39.9 

200 

13.4 

30 

6.967 

-39.1 

199 

11.5 

350 

30 

8.004 

-40.5 

298 

48.8 

30 

8.283 

-34.7 

247 

54.2 

30 

8,335 

-33.6 

37 

255 

52.3 

30 

7.803 

-45.4 

211 

15.7 

30 

7,890 

-45.6 

202 

9.9 

300 

30 

9.040 

-46.7 

297 

52.5 

29 

9.340 

-42.4 

244 

62.4 

30 

9,399 

-41.8 

265 

59.1 

30 

8.820 

-50.2 

223 

17.3 

30 

6,903 

-51.4 

223 

8.0 

250 

30 

10.235 

-51.9 

295 

54.9 

29 

10.549 

-50.7 

241 

64.3 

30 

10.609 

-60.7 

264 

65.5 

30 

10.003 

-52.5 

251 

16.1 

30 

10.076 

-55.2 

281 

5.2 

200 

30 

11.673 

-53.5 

302 

51.5 

28 

11.970 

-57.5 

245 

62.6 

30 

12.035 

-56.4 

263 

66.9 

30 

11.445 

-52.2 

269 

14.6 

30 

11.499 

-53.8 

314 

9.1 

175 

29 

12.536 

-53.3 

300 

46.6 

28 

12.811 

-56.0 

248 

63.9 

30 

12.872 

-59.4 

255 

67.8 

30 

12.311 

-51.0 

252 

13.2 

28 

12.360 

-53.3 

299 

6.4 

150 

29 

13.529 

-53.3 

296 

43.3 

27 

13.779 

-58.8 

253 

53.4 

29 

13.833 

-60.5 

255 

65.7 

29 

13.316 

-51.2 

256 

12.8 

27 

13.355 

-53.1 

296 

6.0 

125 

28 

14.701 

-53.9 

297 

39.9 

27 

14.916 

-61.9 

255 

44.3 

29 

14.962 

-62.6 

255 

57.1 

29 

14.501 

-51.7 

263 

11.3 

27 

14,529 

-53.4 

301 

6.2 

100 

28 

16.128 

-55.7 

295 

34.2 

27 

16,286 

-64.9 

252  34.2 

29 

16.330 

-64.5 

256 

66.7 

29 

15.946 

-62.3 

263 

10.3 

26 

16.963 

-54.7 

266 

7.2 

80 

28 

17.545 

-56,9 

292 

30.1 

25 

17.651 

-63.9 

250 

23.7 

26 

17.696 

-64.7 

265 

53.0 

29 

17.388 

-62.9 

272 

8.4 

26 

17.369 

-56.6 

300 

9.3 

70 

28 

18.394 

-56.8 

269 

26.4 

25 

18.481 

-63.0 

258 

15.9 

26 

18.526 

-63.9 

253 

45.5 

29 

18.250 

-63.1 

284 

9.1 

26 

16.242 

-56.2 

299 

10.5 

60 

28 

19.369 

-56.4 

289 

22.7 

25 

19.424 

-60.8 

262 

10.3 

26 

19,469 

-60.3 

250 

32.8 

29 

19.240 

-63.9 

296 

10.3 

26 

19,217 

-66.9 

301 

11.3 

50 

28 

20.529 

-55.3 

290 

20.9 

25 

20.567 

-57.6 

258 

5.4 

25 

20,616 

-57.2 

240 

16.6 

29 

20.408 

-54.9 

314 

10.1 

26 

20.369 

-67.7 

305 

11.3 

"lO 

28 

21,956 

-54.2 

286 

20.4 

24 

21,992 

-55.3 

250 

5.2 

24 

22,034 

-54.6 

238 

7.0 

29 

21.831 

-66.1 

327 

11.3 

25 

21.770 

-59.0 

309 

12.6 

30 

27 

23,806 

-53.3 

285 

24.7 

22 

23,835 

-51.9 

269 

3.9 

23 

23,897 

-61.6 

268 

2.1 

28 

23.664 

-57.5 

337 

15.0 

22 

23.576 

-59.6 

304 

15.5 

25 

27 

24,982 

-52.5 

281 

29.5 

20 

25,010 

-50.3 

298 

5.8 

23 

25,075 

-49.9 

343 

5.4 

26 

24,800 

-68.2 

340 

17.5 

21 

24,724 

-59.6 

303 

16.1 

20 

21 

26,401 

-52.0 

280 

34.0 

19 

26,463 

-48.4 

268 

8.9 

22 

26,537 

-47.4 

349 

6.0 

21 

26.237 

-58.1 

349 

19.7 

21 

26,123 

-58.9 

304 

15.0 

15 

8 

28,175 

-52.7 

14 

28,344 

-45.6 

267 

22.9 

17 

29,449 

-46.6 

277 

9.7 

13 

28,037 

-67.9 

19 

27,943 

-67.8 

296 

17.9 

10 

5 

31.014 

-44,5 

6 

31,147 

-44.0 

6 

30,683 

-53.8 

15 

30,494 

-55.4 

293 

22.2 

7 

12 

32.781 

-51.4 

286 

25.1 

5 

8 

34,901 

-48.1 

ATHENS. 

GA. 

BARROW.  AL 

ASICA 

BARTER  IS., 

ALASKA 

BETHEL.  ALASKA 

BISMARCK.  N.  OAK. 

989  ► 

6 

1014  ► 

B 

1013  ► 

B 

1007 

IB 

953  MB 

SURFACE 

30 

246 

11.9 

86 

279 

1.4 

30 

8 

-16.7 

75 

37 

1.4 

29 

15 

-15.0 

81 

241 

2.7 

30 

39 

-  9.2 

88 

283 

2.1 

30 

506 

1.8 

83 

26 

2.5 

1000 

30 

152 

30 

U3 

-15.6 

76 

33 

2.9 

29 

110 

-12.9 

79 

216 

2.1 

30 

94 

301 

5.8 

30 

110 

950 

30 

585 

13.6 

69 

272 

7.2 

30 

505 

-12.5 

70 

57 

3.1 

29 

503 

-11.1 

76 

227 

2.1 

30 

494 

-  6.3 

67 

310 

2.1 

30 

529 

91 

3.9 

900 

30 

1  ,040 

12.1 

61 

281 

11.3 

30 

916 

-12.1 

62 

93 

2.5 

29 

919 

-10.1 

72 

241 

3.5 

30 

916 

-  6.9 

61 

291 

2.9 

30 

965 

3.2 

65 

358 

2.3 

850 

30 

1,517 

10.1 

58 

283 

14.8 

30 

1,353 

-12.9 

56 

106 

2.9 

29 

1,359 

-10.6 

69 

200 

4.1 

30 

1,363 

-  8.3 

55 

276 

4.1 

30 

1,428 

1.9 

64 

303 

3.3 

800 

30 

2,020 

7.9 

53 

279 

18.3 

30 

1  ,815 

-13.8 

49 

144 

2.3 

29 

1.925 

-11.5 

64 

232 

3.9 

30 

1,632 

-10.2 

64 

274 

5.6 

30 

1,915 

-   .6 

65 

292 

6.6 

750 

30 

2,552 

5.6 

45 

280 

21.8 

30 

2,305 

-15.5 

45 

171 

2.9 

29 

2,316 

-13.1 

59 

241 

6.4 

30 

2,324 

-12.4 

51 

269 

6.2 

30 

2,424 

-  3.3 

65 

286 

7.6 

700 

30 

3,113    2.6 

45 

283 

24.3 

30 

2,823 

-17.9 

43 

222 

4.5 

29 

2,941 

-15.8 

56 

226 

9.5 

30 

2,652 

-15.4 

48 

253 

7.4 

30 

2,972 

-  6.0 

63 

294 

8.9 

650 

30 

3.705 

-   .8 

45 

294 

28.8 

30 

3,375 

-20.6 

44 

226 

6.6 

29 

3,391 

-19.1 

61 

234 

9.7 

30 

3,405 

-16.7 

46 

248 

9.9 

30 

3,541 

-  9.3 

60 

261 

12.6 

600 

30 

4.344 

-  4.8 

44 

283 

33.8 

30 

3,962 

-24.3 

48 

235 

5.6 

29 

3,087 

-22.7 

49 

232 

12.6 

30 

4,001 

-22.3 

45 

246 

11.3 

30 

4,164 

-13.0 

55 

262 

14.6 

550 

30 

5.019 

-  9,2 

47 

294 

38.1 

30 

4,589 

-28.1 

49 

232 

7.2 

29 

4,615 

-26.6 

46 

229 

14.0 

30 

4,631 

-26.4 

43 

254 

11.7 

30 

4,816 

-17.3 

52 

281 

16.3 

500 

30 

5,756 

-13.8 

45 

284 

42.9 

30 

5,270 

-32.4 

51 

225 

8.5 

29 

5,303 

-31.5 

45 

229 

16.6 

30 

5,318 

-31.0 

42 

240 

13.4 

30 

6.531 

-22.1 

49 

281 

15.7 

450 

30 

6,543 

-19.2 

43 

285 

46.9 

30 

6.00  3 

-37.4 

47 

228 

10.3 

26 

6,037 

-36.2 

40 

230 

16.9 

30 

6,054 

-36.1 

237 

14.2 

30 

6.286 

-27.9 

48 

283 

18.7 

400 

30 

7,417 

-24.9 

38 

286 

52.5 

30 

6.911 

-42.5 

232 

13.2 

26 

6,953 

-41.5 

226 

21.8 

30 

6,867 

-41.5 

240 

19.8 

30 

7,133 

-34.2 

47 

277 

21.2 

350 

30 

8,374 

-32.1 

287 

56.0 

30 

7.702 

-47.8 

231 

13.8 

28 

7,747 

-47.4 

235 

23.7 

30 

7,764 

-45.8 

245 

23.5 

30 

6.054 

-41.5 

272 

26.6 

300 

30 

9.444 

-40.5 

288 

64.3 

30 

8,708 

-52.3 

227 

16.5 

28 

9,764 

-52.6 

229 

29.7 

30 

6,733 

-49.0 

2  54 

27.0 

30 

9.061 

-49.1 

2  73 

32.3 

250 

30 

10,661 

-49.7 

286 

69.9 

30 

9,880 

-53.5 

233 

16.9 

29 

9,926 

-54.0 

233 

24.9 

30 

9,974 

-50.7 

265 

23.3 

30 

10.262 

-54.1 

269 

37.9 

200 

30 

12,090 

-58.6 

290 

75.6 

30 

11,327 

-50.3 

232 

13.0 

29 

11,367 

-51.1 

227 

17.5 

30 

11.425 

-51.1 

251 

22.9 

30 

11.686 

-65.4 

267 

43.1 

175 

30 

12,927 

-59.1 

289 

72,7 

30 

12,200 

-49.4 

226 

12.2 

29 

12,236 

-50.7 

230 

16.1 

30 

12.293 

-61.0 

252 

22.0 

30 

12.539 

-54.5 

264 

43.7 

150 

30 

13.892 

-60.4 

287 

61.9 

30 

13,210 

-49.6 

234 

11.7 

27 

13,242 

-51.1 

238 

13.4 

30 

13.298 

-60.5 

252 

21.8 

30 

13.526 

-64.4 

261 

41.4 

125 

30 

15.020 

-63.3 

298 

53.2 

30 

14,402 

-50.0 

234 

9.9 

27 

14,425 

-52.0 

221 

10.1 

30 

14.466 

-50.7 

259 

19.4 

30 

14,694 

-54.6 

264 

37.9 

100 

30 

16.383 

-65.6 

288 

39.1 

29 

15,955 

-50.6 

255 

7.2 

26 

15,873 

-52.6 

230 

7.8 

30 

15.938 

-61.4 

254 

17.3 

29 

16,113 

-55.8 

264 

35.4 

80 

30 

17.739 

-65.6 

293 

24,1 

29 

17,308 

-51.1 

267 

5.1 

26 

17,313 

-52.9 

255 

4.9 

28 

17.364 

-61.8 

259 

15.5 

28 

17,532 

-56.3 

269 

31.7 

70 

30 

18.560 

-64.3 

296 

17.7 

29 

18,178 

-51.4 

262 

4.5 

26 

18,170 

-53.3 

276 

4.1 

26 

18.245 

-61.7 

266 

12.0 

26 

18,360 

-56.3 

2  70 

29.1 

60 

30 

19.503 

-61.7 

295 

15.5 

29 

19,175 

-51.9 

267 

2.7 

26 

19,164 

-53.8 

321 

4.1 

26 

19.247 

-52.6 

268 

10.9 

26 

19,366 

-66.9 

267 

25.6 

50 

30 

20.640 

-58.3 

322 

6.6 

29 

20,355 

-52.7 

335 

4.7 

26 

20,333 

-64.5 

344 

5.2 

28 

20.422 

-53.5 

276 

10.1 

26 

20.611 

-57.6 

275 

27.6 

".0 

28 

22.059 

-55.2 

33 

3.5 

29 

21,792 

-53.7 

341 

8.2 

26 

21,760 

-55.2 

4 

7.8 

24 

21.860 

-55.1 

290 

9.7 

27 

21.916 

-66.9 

275 

29.0 

30 

27 

23.906 

-52.0 

349 

5.1 

28 

23,635 

-55.1 

353 

13.2 

26 

23,591 

-66.3 

15 

12.2 

23 

23.694 

-56.3 

302 

9.9 

26 

23.731 

-57.0 

273 

35.6 

25 

27 

25.094 

-49.9 

8 

2.7 

27 

24,793 

-55.6 

2 

15.9 

25 

24,745 

-66.7 

16 

15.0 

20 

24.653 

-57.3 

295 

10.7 

25 

24.679 

-56.1 

273 

39.4 

20 

24 

26.569 

-47.7 

6 

1.6 

27 

26,213 

-56.0 

10 

19.9 

23 

26.157 

-67.0 

29 

17.7 

14 

26.293 

-56.9 

23 

26,298 

-55.5 

271 

46.1 

15 

14 

28.467 

-45.1 

285 

15.3 

27 

29,042 

-56.2 

24 

24.5 

17 

27,980 

-56.0 

50 

13.2 

9 

26.121 

-56.6 

21 

26,143 

-53.9 

272 

56.7 

10 

31.181 

-42.1 

23 

30.627 

-54.6 

34 

26.2 

9 

30,670 

-50.0 

7 

17 

32.950 

-49.5 

42 

27.4 

5 

15 

35.155 

-45.8 

BOISE.  It 

)AHO 

BROWNSVILLE 

TEX 

*S 

BUFFALO, 

4.  Y. 

BURRWOOD 

LA. 

CANTON  IS..  PACIFIC 

AREA 

912  ► 

(B 

1011  ► 

B 

988  r 

^B 

1016 

IB 

1010  MB 

SURFACE 

30 

868 

5.0 

67 

137 

4.1 

30 

7 

22.1 

91 

150 

8.4 

30 

218 

2.9 

77 

213 

6.2 

30 

3 

19.7 

69 

176 

3.3 

30 

„ 

27.1 

82 

41 

9.9 

1000 

30 

112 

30 

106 

22.0 

88 

153 

12.6 

30 

120 

30 

140 

20.3 

81 

171 

5.2 

30 

69 

26.6 

82 

51 

10.3 

950 

30 

539 

30 

548 

20.8 

78 

167 

26.6 

30 

539 

6.0 

64 

261 

8.9 

30 

581 

18.3 

69 

191 

8.5 

30 

540 

23.2 

82 

77 

13.4 

900 

30 

980 

5.7 

61 

149 

4.5 

30 

1.020 

19.8 

61 

172 

28.6 

30 

978 

3.1 

61 

278 

12.6 

30 

1.044 

16.3 

69 

168 

8.2 

30 

1,013 

20.3 

79 

61 

14.4 

850 

30 

1.446 

3.4 

59 

187 

3.9 

30 

1.511 

18.2 

47 

179 

22.7 

30 

1  ,440 

.4 

61 

263 

15.2 

30 

1.528 

14.7 

44 

207 

7.0 

30 

1,506 

17.6 

72 

87 

13.6 

800 

30 

1.935 

.1 

60 

212 

4.9 

30 

2.029 

16.5 

36 

185 

12.2 

30 

1.923 

-  2.4 

60 

260 

18.7 

30 

2.039 

13.0 

34 

239 

7.0 

30 

2.023 

15.3 

61 

92 

12.2 

750 

30 

2.449 

-  3.5 

61 

228 

6.0 

30 

2.569 

14.1 

31 

192 

6.0 

30 

2.436 

-  4.6 

51 

290 

22.5 

30 

2.576 

10.7 

24 

267 

8.9 

30 

2.564 

12.7 

56 

89 

12.2 

700 

30 

2,991 

-  7.4 

62 

229 

9.2 

30 

3.154 

10.4 

32 

224 

5.1 

30 

2,975 

-  7.1 

46 

286 

26.6 

30 

3.150 

7.7 

26 

273 

12.2 

30 

3.147 

9.7 

64 

88 

11.1 

650 

30 

3.562 

-11.5 

62 

237 

9.9 

30 

3.759 

6.4 

36 

260 

8.0 

30 

3,549 

-10.3 

41 

291 

31.3 

30 

3.754 

3.8 

29 

282 

14.0 

30 

3.756 

6.4 

45 

88 

10.9 

600 

30 

4.172 

-15.9 

57 

239 

12.6 

30 

4.418 

1.3 

42 

269 

12.6 

30 

4,162 

-13.7 

294 

34.2 

30 

4.401 

-   .5 

285 

18.3 

30 

4.412 

2.6 

39 

87 

10.7 

550 

30 

4.823 

-20.6 

55 

234 

16.1 

30 

5.104 

-  4.1 

44 

277 

15.3 

30 

4,921 

-17.7 

294 

37.1 

30 

6,068 

-  5.1 

285 

20.4 

30 

6.107 

-  1.6 

33 

90 

8.4 

500 

30 

5.521 

-25.7 

52 

228 

17.3 

30 

5.856 

-  9.5 

38 

276 

16.3 

30 

5.526 

-22.3 

294 

42.0 

30 

5.833 

-10.1 

31 

285 

21.6 

30 

5.864 

-  6.1 

36 

104 

6.0 

450 

30 

6.278 

-30.8 

47 

230 

21.6 

30 

6.657 

-14.8 

32 

265 

18.5 

30 

6.286 

-27.6 

292 

44,7 

30 

6.637 

-16.5 

282 

27.6 

30 

6,679 

-10.7 

130 

4.5 

400 

30 

7.104 

-36.9 

231 

24.7 

30 

7,545 

-21.1 

261 

23.9 

30 

7.129 

-33.4 

291 

50.3 

30 

7.516 

-21.9 

276 

29.9 

30 

7,581 

-16.0 

191 

2.7 

350 

30 

8.016 

-43.2 

234 

27.2 

30 

8,517 

-28.3 

262 

25.3 

30 

8.055 

-39.6 

286 

61.7 

30 

8.464 

-29.2 

277 

34.4 

30 

6,572 

-23.1 

211 

3.7 

300 

30 

9.039 

-49.6 

239 

30.5 

30 

9,602 

-37.1 

261 

29.1 

30 

9.093 

-46.7 

269 

56.9 

30 

9,566 

-37.7 

281 

39.2 

30 

9.663 

-31.9 

204 

6.2 

250 

30 

10.222 

-53.9 

240 

33.6 

30 

10.935 

-47.3 

261 

40.6 

30 

10.299 

-51,6 

286 

62.4 

30 

10.796 

-47.6 

263 

42.7 

30 

10.944 

-42.0 

217 

8.7 

200 

29 

11.641 

-56.6 

245 

33.2 

30 

12.275 

-58.0 

261 

49.5 

30 

11.726 

-53.6 

295 

64.7 

30 

12.233 

-67.8 

282 

50.3 

30 

12.416 

-54.1 

236 

12.0 

175 

29 

12.489 

-55.7 

245 

31.9 

29 

13.110 

-61.0 

262 

49.4 

30 

12.595 

-63.8 

293 

56.9 

30 

13.068 

-60.2 

276 

53.2 

30 

13.259 

-60.9 

249 

14.6 

150 

29 

13.473 

-55.2 

244 

29.1 

29 

14.063 

-64.0 

258 

43.9 

30 

13.576 

-53.4 

292 

62.5 

30 

14.026 

-62.4 

277 

50.7 

30 

14.200 

-68.3 

266 

16.5 

125 

29 

14.637 

-55.3 

244 

29.5 

29 

15,167 

-68.8 

260 

35.6 

30 

14.747 

-54.7 

294 

45.3 

29 

16.137 

-66.6 

276 

42.4 

30 

15,272 

-76.1 

270 

14.6 

100 

29 

16.059 

-56.0 

242 

27.9 

29 

16,485 

-73.8 

268 

24.3 

29 

16,174 

-66.2 

293 

35.8 

29 

16,470 

-70.7 

274 

30.1 

30 

16,637 

-82.1 

260 

13.0 

80 

29 

17.477 

-56.4 

240 

24.9 

28 

17,781 

-74.0 

253 

9.7 

29 

17,588 

-57.6 

291 

30.9 

28 

17,787 

-70.6 

289 

17.1 

29 

17,791 

-76.8 

259 

9.9 

70 

28 

18.330 

-56.5 

238 

24.5 

29 

18,572 

-70.7 

245 

1.7 

29 

18.442 

-57.4 

292 

24.1 

28 

18,599 

-67.4 

307 

9.1 

29 

18,560 

-74.2 

275 

3.9 

60 

28 

19.304 

-57.0 

246 

24.1 

28 

19,491 

-65.4 

78 

4.9 

29 

19.409 

-56.6 

295 

20.8 

26 

19,522 

-63.5 

10 

4.7 

29 

19,46  3 

-71.6 

94 

11.3 

50 

25 

20.466 

-56.7 

244 

23.5 

28 

20,613 

-60.9 

83 

10.5 

29 

20.669 

-66.3 

294 

18.7 

28 

20,664 

-58.8 

78 

6.8 

29 

20,552 

-67.3 

90 

36.0 

to 

22 

21 .881 

-56.5 

249 

23.1 

28 

22,017 

-56.2 

83 

14.4 

27 

22.002 

-54.9 

269 

16.9 

28 

22,068 

-54.7 

73 

9.7 

28 

21,921 

-60.9 

69 

52.7 

30 

16 

2  3.70  3 

-57.1 

251 

35.2 

26 

23.863 

-52.0 

83 

18.7 

25 

23.939 

-53.0 

2  79 

19.6 

28 

23,923 

-60.5 

67 

15.3 

26 

23.736 

-54.3 

90 

64.5 

25 

12 

24.872 

-54.9 

257 

36.7 

25 

25.049 

-48.9 

95 

23.7 

25 

25,018 

-52.1 

282 

26.8 

27 

25,118 

-47.8 

76 

17.1 

28 

24,916 

-50.6 

90 

66.8 

20 

10 

26.317 

-54.1 

24 

26.526 

-45.6 

86 

21.8 

25 

26*468 

-50.7 

277 

27.2 

26 

26,599 

-44.9 

77 

16.1 

28 

26,381 

-46.5 

91 

66.6 

15 

5 

28.125 

-52.5 

23 

28.460 

-41,6 

79 

20.6 

20 

28.336 

-50.2 

283 

34.6 

24 

28,636 

-40.8 

77 

8.4 

26 

28,318 

-41.4 

89 

15.3 

10 

22 

31.236 

-37.0 

81 

10.5 

22 

31,316 

-36.6 

325 

2.5 

26 

31,084 

-38.3 

274 

16.9 

7 

19 

33.727 

-33.1 

55 

6.4 

17 

33,611 

-33.1 

296 

17.7 

23 

33,571 

-35.5 

260 

10.3 

5 

7 

36,106 

-29.5 

8 

36,177 

-27.4 

20 

35,918 

-32.0 

end   of    table 


RAWINSONDE  DATA 

Average  monthly  values 


APRIL  1963 


CAPE  HATTERASt 
lOl*  WB 


COLO  BAY.  ALASKA 
1011  MB 


3| 


I 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
60 
70 


126 

555 

1.009 

1>482 

1.979 

2.504 

3.057 

3.643 

4.273 

4.939 

5.670 

6.446 

7,313 

e.260 

9.323 

10.538 

11.971 

12.617 

13.797 

14.943 

16.335 

17.714 

18.551 

19.501 

20.652 

22.077 

23.944 

25.143 

26,629 

26.560 

31.316 

33.600 

36,162 


-21.8 
-27.6 
-34.2 
-41.5 
-49.9 
-56.8 
-57.3 
-57.5 
-59.1 
-61.7 
-61.9 
-61.0 
-58.9 


53.8 
59.1 
61.8 
68.4 
77.5 
77.9 
69.8 


73 
483 
912 
1.362 
1.838 
2.342 
2.674 
3.440 
4.047 
4.694 
5.397 
6.152 


18.361 
19.345 
20.518 
21.956 
23.618 
25,001 
26.451 


577 

1  .036 

1.515 

2.018 

2.549 

3.109 

3,701 

4,339 

5,012 

5,750 

6,538 

7,414 

6,372 

9,445 

10,665 

12,093 

12,926 

13,890 

15,017 

16,379 

17,734 

16,556 

19,495 

20,637 

22,060 

23,919 

25,115 

26.593 

26.515 


-31.6 
-39.9 
-49.5 
-59.0 
-59.8 
-60.9 
-63.8 
-65.7 
-65.5 


-62.1 
■57.6 
-54.5 
-50.7 


116 
524 
953 
1.402 
1.876 
2.376 
2.905 
3.464 
4.069 
4.710 
5,408 


13,401 
14,579 
16,017 
17,456 
18.317 
19.301 
20.465 
21.666 
23.713 
24.664 
26.273 
28.101 
30.699 
33.043 
35.310 


-53.4 
-54.3 
-53.1 
-52.8 
•52.8 
-53.2 
-53.8 


281 

4 

1 

296 

6 

6 

276 

9 

1 

266 

11 

5 

268 

12 

6 

264 

10 

7 

264 

13 

4 

258 

18 

5 

258 

22 

5 

256 

25 

1 

270 

19 

4 

273 

25 

6 

253 

24 

5 

250 

27 

4 

247 

32 

3 

247 

28 

2 

261 

22 

0 

257 

23 

9 

261 

25 

6 

251 

21 

0 

264 

16 

8 

256 

17 

3 

263 

10 

5 

273 

8 

2 

285 

5 

6 

306 

6 

6 

341 

9 

3 

339 

6 

2 

332 

9 

3 

342 

15 

7 

352 

17 

3 

357 

22 

3 

337 

22 

5 

994 
1.467 
1.965 


,266 
,930 
,660 

,435 
,300 


13.741 
14.882 
16.270 
17.652 
18.480 
19.440 
20.588 
22.004 
23.851 
25.038 
26.478 
26.355 
31.084 


10.1 

11.2 
9.5 
7.6 
5.7 
3.0 
.0 

-  3.6 

-  7.7 
-12.0 
-16.8 
-22.2 
-28.3 
-34.8 
-42.8 
-51.5 
-58.1 
-58.2 
-58.7 
-60.1 
-61.5 
-62.4 
-61.2 
-59.4 
-57.4 
-55.2 
-53.1 
-52.0 
-50.7 
-48.0 
-43.6 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

80 

30 

70 

30 

60 

30 

50 

30 

40 

29 

30 

29 

25 

29 

20 

27 

15 

23 

10 

13 

7 

554 
997 
1.464 
1.955 
2.474 
3,022 
3,602 
4,227 
4,689 
5,607 
6,376 
7,231 
6,168 
9,219 
10,424 
11.854 
12.701 
13.676 
14.626 
16.227 
17.618 


314 
117 
562 
1.024 
1.515 
2.032 
2.575 
3.151 
3,752 
4,402 
5,082 
5,629 
6,624 
7,503 


10.770 
12. 199 
13.028 
13.980 
15.090 
16.424 
17.738 
18.537 
19.463 
20.589 
21.995 
23.541 
25.031 
26.497 


19.0 

75 

102 

19.0 

71 

122 

16.5 

66 

161 

18.0 

49 

202 

15.7 

43 

222 

12.4 

36 

240 

6.3 

34 

250 

3.6 

36 

254 

-  1.3 

39 

2  46 

-  6.3 

40 

245 

-11.1 

35 

246 

-16.9 

38 

250 

-23.0 

34 

iiZ 

-30.2 

251 

-38.8 

253 

-48.9 

252 

-59.8 

251 

-61.2 

249 

-63.6 

253 

-67.0 

75? 

-70.5 

250 

-71.9 

251 

-68.4 

246 

-64.6 

216 

-59.9 

137 

-56.1 

73 

-51.5 

79 

-49.0 

76 

-46.8 

76 

-42.7 

80 

,611 
109 
535 
965 


6 

390 

-24 

6 

7 

245 

-30 

6 

6 

180 

-37 

5 

9 

227 

-44 

6 

10 

427 

-5? 

3 

1! 

851 

-57 

2 

12 

693 

-56 

n 

13 

665 

-57 

7 

14 

813 

-56 

1 

16 

216 

-59 

0 

17 

615 

-59 

6 

18 

454 

-60 

1 

19 

413 

-59 

0 

20 

561 

-57 

0 

21 

981 

-55 

1 

23 

821 

-53 

2 

?^ 

00? 

-52 

6 

26 

452 

-50 

6 

28 

353 

-48 

6 

31 

065 

-44 

9 

792 
106 
532 
986 


,063 
,652 
,291 
,958 
,693 


9 

344 

-42 

5 

10 

555 

-50 

6 

11 

963 

-56 

2 

12 

321 

-59 

4 

13 

786 

-59 

3 

16,9 
20.0 


14.6 
19.4 
29.1 


1.010 

1.494 

2.003 

2,532 

3,106 

3,697 

4,343 

5,011 

5,757 

6,540 

7,416 

8,370 

9,438 

10,654 

12,061 

12,913 

13.870 

14,995 

16,354 

17,696 

18,505 

19,435 

20,564 

21,971 

23,616 

24,996 

26,453 

26,356 

31,114 


■  3.8 
-  6.4 
•13.7 
-19.5 
-25.7 
•32.9 
-40.9 
-50.2 
-59.2 
-61.1 
-61.6 
-64.1 
-66.4 
-69.5 
-67.5 
-62.7 
■60.3 
-56.0 
-52.6 
-50.2 
■48.2 
■45.3 


249 

37 

5 

246 

26 

6 

245 

20 

4 

250 

11 

3 

110 

1 

0 

103 

4 

3 

77 

4 

9 

67 

7 

4 

Ely,  nev. 

604    MB 


FORT    WORTH,     TEXAS 
992    MB 


GLASGOW.    MONT. 
931    MB 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


1.906 
144 
562 
1.006 
1,466 
1.952 
2.466 
3.013 
3.588 
4.206 
4,865 
5.572 
6.334 
7.179 
8.104 
9.145 
10.341 
11,772 
12,621 
13,605 
14,766 
16,181 
17,590 
18.444 
19.403 
20.548 
21.971 
23.818 
24.997 
26.451 
26.322 


•27.2 
■33.2 
■39.8 
■45.9 
■52.0 
■55.7 
•55.7 
■56.0 
•56.0 


-52.8 
-51.2 
-48.6 


926 
1.371 
1.639 
2.331 
2.856 
3.408 
4.007 
4.634 
5.329 
6*066 
6.684 
7.781 
8.790 
9.964 
11 ,400 
12,268 
13,270 
14,452 
15,697 
17,338 
16,193 
19,188 
20,354 
21,770 
23,569 
24,736 
26,132 
27.945 
30.507 


-  6.9 

72 

338 

-  4.4 

55 

337 

-  6.5 

54 

233 

-  8.7 

54 

252 

-10.6 

54 

232 

-12.7 

56 

213 

-15.1 

53 

216 

-18.2 

52 

229 

-21.8 

51 

237 

-25.4 

47 

234 

-29.8 

44 

230 

-35.1 

45 

236 

-40.9 

236 

-46.8 

230 

-52.0 

246 

-54.2 

259 

-52.0 

252 

-51.0 

246 

-51.4 

240 

-51.8 

252 

-52.2 

258 

-52.9 

277 

-53.3 

266 

-54.0 

307 

-55.3 

320 

-56.8 

331 

-57.6 

347 

-56.3 

355 

-59.0 

2 

-58.6 

2 

-57.9 

234 
129 
552 
989 


2 

991 

-  6 

3 

3 

567 

-  9 

3 

4 

182 

-13 

0 

4 

839 

-17 

1 

5 

549 

-21 

6 

6 

312 

-26 

9 

7 

156 

-33 

1 

8 

062 

-39 

9 

9 

120 

-46 

3 

10 

316 

-51 

5 

11 

753 

-54 

0 

12 

608 

-54 

2 

1  3 

596 

-54 

5 

14 

754 

-55 

5 

16 

173 

-56 

6 

17 

585 

-57 

7 

16 

434 

-57 

6 

19 

403 

-57 

2 

20 

559 

-56 

2 

21 

977 

-55 

1 

23 

824 

-53 

1 

25 

007 

-51 

9 

26 

456 

-50 

6 

28 

324 

-49 

6 

22.5 
20.0 


180 
113 
555 
1.013 
1,499 
2.012 
2.547 
3.123 
3.722 
4.366 
5.043 
5.784 
6,573 
7,451 
8,412 
9,486 
10,708 
12,137 
12,972 
13,929 
15,050 
16,400 
17,742 
18,555 
19,489 
20,626 
22,041 
23,891 
25,080 
26.553 
28,462 
31,234 
33,692 
35,999 


-60,2 
-61.8 
-64.7 
-67.4 
-66.3 
-66.3 
-62.6 


79       171       3.1 

196 
217 
235 


43.1 
50.5 
55.4 


65.1 
62.4 
53.8 


1.922 

2.434 

2.978 

3.547 

4,165 

4,815 

5,525 

6,279 

7.119 

6.035 

9.057 

10.227 

11.639 

12.487 

13.471 

14.637 

16,061 

17,484 

18,330 

19,309 

20,473 

21,687 

23,713 

24,884 

26,342 

26.095 


•42,4 
•50.5 
•56.3 
•56.8 
•55.4 


•56.9 
•  57.1 
•57.2 


See    refereo 


at  eod  of    table 


RAWINSONDE  DATA 

Average  monthly  values 


GREEN  BAY*  WIS. 
989  MB 


GUAM*  MARIANA  I S> 
998  MB 


ll 


SURFACE 
1000 
950 
900 

eso 

800 
750 
700 
650 
600 
550 
500 
050 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


1.071I 

108 

535 

990 

l.<>63 

1.961 

2.1>e5 


5,612 
6.381 
7.227 
8.158 
9.201 
10.398 
11.827 
12.673 
13.656 
l^.BO? 
16.20" 
17.593 
18.436 
19.391 
20.539 
21.953 
23.790 
2<..965 
26.413 
28.293 
30.992 
33.351 
35.623 


5.9 
2.0 

-  2.5 

-  7.2 
-11.7 
-16.4 
-20.8 
-25.7 
-31.7 
-38.4 
-45.4 
-52.1 
-56.5 
-56.5 
-56.5 
-58.4 
-59.7 
-60.1 
-59.9 
-58.6 
-57.9 
-55.5 
-53.2 
-52.6 
-51.2 
-49.0 
-45.4 
-44.0 
-41.2 


1.123 

118 

537 

982 

1.443 

1.931 


2 

984 

-  7 

4 

3 

553 

-10 

9 

4 

170 

-14 

4 

4 

822 

-IB 

5 

5 

530 

-23 

4 

6 

287 

-29 

1 

7 

124 

-35 

8 

8 

038 

-42 

9 

9 

060 

-50 

2 

10 

232 

-55 

8 

11 

647 

-56 

7 

12 

495 

-55 

3 

13 

479 

-54 

2 

14 

648 

-54 

1 

16 

072 

-55 

3 

17 

494 

-55 

4 

18 

345 

-55 

6 

19 

328 

-56 

6 

20 

48  3 

-56 

9 

21 

897 

-57 

0 

23 

716 

-56 

8 

24 

877 

-56 

1 

26 

311 

-55 

3 

28 

162 

-54 

0 

30 

794 

-49 

8 

33 

194 

-45 

2 

210 
117 
533 
974 
1.436 
1.921 
2.430 
2.975 
3.549 
4.165 
4. 319 
5.529 
6.287 
7.130 
8.052 
9.088 
10.282 
11.719 
12.576 
13.56  5 
14.733 
16.154 
17.565 


409 


25.1 
25.1 
31.7 


19,382 
20,530 
21,943 
23,778 
24.945 
26.379 
28.246 
30,860 


2.9 

.9 

-  1.5 

-  3.9 

-  6.6 

-  9.7 
-13.4 
-17.6 
-22.4 
-27.8 
-34.0 
-40.6 
-46.7 
-52.0 
-53.7 
-53.9 
-54.1 
-55.0 
-56.7 
-57.5 
-57.6 
-57.7 
-57.2 
-56.2 


■50.7 
•47.3 


62.6 
63.1 
57.1 


273 

140 
569 
1.022 
1.495 
1.993 
2.518 
3.073 
3.660 
4.291 
4.959 
5,688 
6.469 
7.334 


10.552 
11.980 
12,819 
13,787 
14,925 
16,307 
17,581 
18,513 
19,458 
20,602 
22.015 
23.869 
25,056 
26,517 
28,429 
31,132 


280 

7 

8 

294 

13 

4 

293 

15 

3 

292 

18 

7 

289 

19 

0 

-16.0 
•21.4 
■27.4 


2.024 
2,569 
3,146 
3,760 
4,410 
5.107 
5.863 
6,682 
7,580 
8,573 
9,688 
10,955 
12,430 
13,274 
14,216 
15,289 
16,555 
17.810 
18.581 
19.493 
20.599 
21.978 
23.795 
24.972 
26.438 
28.359 


•22.3 
•30.5 
•41.1 
•53.6 
•60.6 
•68.1 
•75.8 


HUNTINGTON.  W 
987  MB 


INTERNAT.  FALLS. 
970  MB 


JACKSONVILLE,  FLA. 
1017  MB 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

650 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

29 

150 

29 

125 

29 

100 

28 

80 

27 

70 

27 

60 

26 

50 

26 

40 

26 

30 

26 

25 

26 

20 

24 

15 

13 

10 

7 

5 

11 

144 
586 
1.051 
1.535 
2,042 
2.578 
3.145 
3.747 
4.390 
5.076 
5.825 
6.630 
7,517 
8.492 
9.581 
10.821 
12.268 
13.101 
14.041 
15.128 
16.433 
17.734 
18.524 
19.455 
20,574 
21,966 
23,790 
24,965 
26,429 
28.318 


-62.5 
-67.3 
-71.5 
-74.8 
-72.3 
-69.2 
-65,3 
-61.2 
-58.7 


246 

137 

563 

1.014 

1.483 

1.976 


3.047 

3.628 

4,256 

4,917 

5,545 

6,416 

7,278 

8,225 

9.278 

10,487 

11.916 

12.760 

13.733 

14.873 

16.267 

17.653 

18.486 

19,446 

20,595 

22,015 

23,874 

25,073 

26,528 

28,438 


2.7 

.5 

•  2.3 

■  5.5 

■  9.2 
■13.2 
■17.8 
■23.2 
■29.3 
■35.7 
-42.9 
■51.0 
-57.2 
-57.0 
-58.2 
-58.7 
-61.0 
-61.2 
-60.3 
-59.0 
-57.1 
-54.6 
-51.6 
•50.2 
-49.0 
-47.0 


62       223       2.7 

259 
269 
283 


57.7 
62.0 


57.1 
48.6 
37.3 


360 

116 

528 

967 

1.425 

1.907 

2.411 

2.953 

3.517 

4.136 


5.493 
6.247 
7.087 
8.002 
9.028 
10.209 
11.636 
12.493 
13.484 
14.657 


20. 


21.892 
23.710 
24,860 
26,285 
28.108 
30.757 
33.119 
35.430 


-  3.2 

-  6.0 
■  8.3 
-11.3 
-15.0 
-18.9 
•23.7 
-29.2 
-35.6 
-42.5 
■49.2 
-54.1 
-54.5 
-54.2 
-53.1 
-54.2 
-55.1 
-56.2 
-56.8 
-57.3 
-57.1 
-57.1 
-56.9 
-56.3 
-55.5 
-53.6 


67    32   1.6 


136 
568 
1.031 
1.514 
2.022 
2.556 
3.126 
3.722 
4.36  7 
5.044 
5.789 
6.581 
7,461 
8,425 
9,502 
10,728 
12,161 
12,994 
13,953 
15,073 
16,422 
17,756 
18,568 
19,500 
20,635 
22,047 


15.7 

88 

160 

16.2 

80 

159 

16.0 

71 

216 

14.5 

67 

231 

13.1 

59 

241 

11. n 

55 

252 

8.6 

49 

263 

5.3 

46 

270 

1.4 

38 

275 

-  2.4 

38 

274 

-  7.0 

44 

272 

-12.2 

43 

274 

-17.3 

273 

-23.2 

275 

-30.5 

276 

-38.9 

274 

-48.7 

278 

-58.7 

279 

-60.9 

284 

-61.9 

280 

-65.4 

281 

-68.3 

284 

-67.9 

293 

-66.5 

294 

-62.9 

306 

-58.9 

352 

-55.2 

50 

-52.5 

44 

-49.9 

48 

-46.9 

32 

-44.4 

330 

-42.7 

1.047 
1.529 
2,036 
2,568 
3,137 
3,733 
4,379 
5,053 
5,801 
6.594 


12,176 
13,011 
13,971 
15,095 
16,440 
17,775 
18.585 
19.520 
20.651 
22.063 
23.919 
25,110 
26,584 
28,517 
31,298 
33.764 
36,102 


16.2 

88 

246 

17.4 

78 

238 

16.4 

68 

236 

14.3 

243 

12.6 

269 

10.3 

282 

7.8 

284 

4.9 

290 

1.5 

293 

-  2.8 

294 

-  7.1 

295 

-12.1 

292 

-17.1 

292 

-23.1 

292 

-30.1 

292 

-38.6 

292 

-48.5 

293 

-58.4 

295 

-60.0 

291 

-61.4 

291 

-65.7 

290 

-68.7 

291 

-68.1 

297 

-66.1 

307 

-63.1 

332 

-59.2 

63 

-54.8 

63 

-50.8 

84 

-48.6 

80 

-45.5 

90 

-41.5 

113 

-37.7 

285 

-34.6 

278 

-32.2 

JOHNSTON  IS..  PACIFIC  AREA 
1014  MB 


LAKE  CHARLES. 
1015  MB 


LANDER.  WYO. 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


121 

568 
1.035 
1,522 
2.033 
2.574 
3.142 
3.737 
4.392 
5.078 
5.828 
6.633 
7.525 
8.502 
9.594 
10.839 
12.293 
13.132 
14.073 
15,156 
16.447 
17.737 
18.523 
19.448 
20.564 
21.950 
23.772 
24,950 
26.415 
28,329 
31.014 


S««  r«f«reace  oote  at  end  of  table 


25.4 
24.3 
20.5 
17.4 
14.8 
12.3 
9.4 
6.4 


-55.9 
■61.8 


496 

-  4 

3 

924 

-  5 

8 

1 

370 

-  7 

6 

1 

841 

-  9 

6 

2 

339 

-11 

7 

2 

664 

-14 

2 

3 

421 

-17 

5 

4 

019 

-20 

8 

4 

655 

-24 

6 

5 

345 

-29 

2 

6 

084 

-34 

4 

6 

904 

-40 

1 

7 

806 

-44 

8 

8 

828 

-48 

4 

10 

02  1 

-51 

1 

11 

464 

-52 

7 

12 

328 

-51 

6 

13 

330 

-51 

0 

14 

.515 

-51 

7 

15 

960 

-52 

1 

17 

403 

-52 

7 

18 

269 

-52 

9 

19 

260 

-53 

6 

20 

434 

-54 

3 

21 

662 

-55 

2 

23 

689 

-56 

4 

24 

,844 

-56 

7 

26 

,255 

-57 

2 

28 

.125 

-55 

7 

96 

-  9 

5 

492 

-  9 

0 

910 

-  9 

8 

1 

351 

-10 

7 

1 

816 

-12 

3 

2 

304 

-14 

7 

2 

627 

-17 

2 

3 

376 

-20 

4 

3 

968 

-23 

9 

4 

593 

-28 

0 

5 

278 

-32 

5 

6 

009 

-37 

5 

6 

816 

-43 

0 

7 

705 

-48 

3 

6 

711 

-51 

6 

9 

890 

-52 

5 

11 

335 

-51 

2 

12 

205 

-50 

3 

13 

212 

-50 

2 

14 

401 

-50 

1 

15 

857 

-50 

4 

17 

311 

-51 

0 

18 

178 

-51 

0 

19 

.182 

-51 

8 

20 

359 

-52 

9 

21 

.795 

-54 

2 

23 

.634 

-55 

4 

24 

.796 

-56 

0 

26 

,216 

-56 

5 

28 

,041 

-56 

5 

30 

,631 

-54 

0 

129 
569 
1,033 
1,519 
2,031 
2,570 
3,143 
3,750 


8,469 
9,549 
10,777 
12,212 
13,045 
13,998 
15,110 


19,496 
20,624 
22,036 
23,882 
25,071 
26,533 
28,454 
31,207 


17.9 

92 

163 

19.2 

83 

162 

18.0 

71 

191 

16.8 

56 

203 

15.1 

48 

217 

13.3 

38 

227 

10.9 

29 

246 

7.5 

28 

264 

3.7 

29 

265 

-   .9 

35 

269 

-  5.6 

37 

271 

-10.8 

33 

269 

-16.3 

269 

-22.7 

34 

269 

-29.8 

269 

-38.3 

270 

-48.3 

273 

-58.4 

270 

-61.2 

269 

-63.0 

269 

-66.8 

271 

-70.5 

271 

-70.5 

273 

-67.9 

263 

-64.7 

354 

-59.7 

86 

-55.6 

78 

-52.0 

62 

-49.4 

68 

-46.7 

72 

-43.1 

43 

-39.0 

1.696 
113 
533 
976 
1,44  5 
1,936 
2,450 
2,999 
3,570 
4,194 
4,648 
5,561 
6,319 
7,164 
8,084 
9,116 
10,303 
11,729 
12,580 
13,563 
14,726 
16,144 
17,556 
18,403 
19,381 
20,547 
21,959 
23,777 
24,944 
26,387 
28,291 
31,062 


,5 

69 

250 

1.5 

53 

267 

-  1.4 

51 

286 

-  5.0 

51 

276 

-  8.6 

52 

269 

-12.7 

51 

259 

-17.2 

50 

248 

-22.0 

47 

252 

-27.8 

46 

247 

-34.4 

2-3 

-41.2 

246 

-48.0 

252 

-52.9 

253 

-56.1 

254 

-55.5 

251 

-55.2 

246 

-55.6 

252 

-56.7 

245 

-57.4 

243 

-57.0 

245 

-56.5 

252 

-56.6 

255 

-56.8 

259 

-55.5 

265 

-54.5 

267 

-53.4 

267 

-50.4 

272 

-46.0 

RAWINSONDE  DATA 

Average  monthly  values 


APRIL    1963 


LAS  VE6AS 

NEV 

LI  HUE.  HAWAI  1 

LITTLE  ROCK 

.  ARK 

. 

MCGRATH,  ALASKA 

MAJURO.  MARSHALL  IS. 

937  MB 

1013  MB 

1006  MB 

1000  MB 

1010  MB 

o 

M 

1 

Wind 

2 

1 

Wind 

2 

Wind 

Jd 

£■ 

^ 

Wind 

_ 

3 

Wind 

ty 

? 

9 

.? 

JO 

% 
1 

0- 

11 

if 

s 

1 
1 

1 
1 

a 

i 
t 

& 

1 

a 

1 

il 

i 
1 

1 
I 
i 

1 

1 

g 

1 

1 

_  a 
It 

n 

1 
1 
1 

1 

1 
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> 

1 

a 

1 

JI 

J3 
I 

1 

s 

1 

<§ 

1 

1  • 

S 

1 
1 

1   ' 

s, 

a 

% 
1 

1 

1 

SURFACE 

30 

660 

10.0 

39 

225 

10.7 

30 

36 

22.0 

84 

52 

7.2 

30 

79 

14.1 

77 

130 

.8 

30 

103 

-  6,6 

69 

254 

2.1 

30 

3 

27.2 

84 

82 

7.8 

1000 

30 

108 

30 

149 

21.6 

82 

67 

8.7 

30 

130 

14.3 

71 

96 

1.0 

30 

97 

270 

2.5 

30 

93 

26.6 

84 

79 

8.9 

950 

30 

535 

30 

590 

18.7 

82 

84 

12.2 

30 

561 

14.0 

62 

193 

6.2 

30 

500 

-  5.7 

58 

306 

1.7 

30 

539 

23.7 

82 

77 

12.6 

900 

30 

992 

11.2 

35 

239 

9.9 

30 

1,056 

15.6 

83 

93 

10.1 

30 

1.020 

12.6 

61 

226 

9.9 

30 

923 

-  7.5 

59 

161 

2.5 

30 

1,018 

20.8 

79 

85 

13.2 

850 

30 

1  ,467 

8.2 

38 

250 

9.5 

30 

1,540 

12.6 

84 

95 

7.4 

30 

1.500 

12.0 

46 

247 

13.8 

30 

1,368 

-  8.6 

60 

207 

3.9 

30 

1,512 

18.0 

75 

89 

12.2 

800 

30 

1.965 

5.0 

39 

243 

9.5 

30 

2.047 

10.0 

77 

106 

5.4 

30 

2.006 

9.7 

48 

258 

17.7 

30 

1  ,836 

-10.3 

61 

32  1 

1.4 

30 

2,030 

15.3 

74 

92 

10.5 

750 

30 

2.487 

1.7 

39 

239 

12.2 

30 

2,580 

7.1 

71 

135 

5.2 

30 

2.537 

7.0 

45 

267 

18.8 

30 

2,329 

-12.4 

60 

301 

1.4 

30 

2,572 

12.9 

65 

86 

10.1 

700 

30 

3.042 

-  1.9 

40 

239 

14.6 

30 

3,147 

4.9 

59 

141 

5.2 

30 

3.104 

4.0 

40 

269 

21.6 

30 

2,857 

-15.0 

59 

288 

3.9 

30 

3,155 

9.6 

59 

91 

8.5 

650 

30 

3.620 

-  5.8 

41 

246 

18.1 

30 

3,744 

2.0 

53 

181 

4.3 

30 

3.698 

.4 

38 

269 

25.6 

30 

3,409 

-18.2 

58 

298 

3.9 

30 

3,766 

6.1 

58 

101 

7.6 

600 

30 

4.250 

-  9.9 

39 

245 

22.2 

30 

4,391 

-  1.5 

50 

226 

5.6 

30 

4.341 

-  4.1 

41 

272 

29.7 

30 

4.008 

-21.5 

52 

310 

4.5 

30 

4,420 

2.4 

61 

109 

5.8 

550 

30 

4.908 

-14.3 

36 

247 

26.6 

30 

5,072 

-  5.2 

42 

240 

6.2 

30 

5.017 

-  6.5 

40 

270 

32.1 

30 

4,639 

-25.5 

54 

319 

3.9 

30 

5,114 

-  1.4 

54 

117 

3.7 

500 

30 

5.633 

-19.2 

249 

31.3 

30 

5,823 

-  9.7 

38 

251 

8.4 

30 

5,755 

-13.4 

39 

271 

34.0 

30 

5,330 

-30.2 

51 

310 

1.6 

30 

5,875 

-  5.7 

49 

151 

1.4 

450 

30 

6.401 

-24.2 

34 

251 

40.4 

30 

6,622 

-15.0 

250 

10.3 

30 

6,541 

-18.9 

38 

269 

38.9 

30 

6,064 

-35.6 

45 

259 

1.9 

30 

6,691 

-10.4 

43 

182 

1.6 

400 

30 

7.260 

-29.8 

248 

48,8 

30 

7,510 

-21.2 

39 

261 

14.0 

30 

7,418 

-24.9 

38 

269 

47.6 

30 

6.862 

-41.3 

199 

4.5 

30 

7,595 

-15.8 

282 

4.1 

350 

30 

8.199 

-36.6 

356 

49.5 

30 

8,481 

-28.5 

36 

261 

18.7 

30 

8,375 

-31.9 

37 

272 

53.6 

30 

7,778 

-46.7 

221 

5.8 

30 

8,589 

-22.4 

302 

5.8 

300 

30 

9.251 

-44.2 

249 

58.5 

30 

9,556 

-36.9 

263 

25.6 

30 

9,446 

-40.1 

271 

61.4 

30 

6,791 

-50.4 

242 

6.0 

30 

9,701 

-31.0 

303 

3.4 

250 

30 

10.453 

-51.6 

248 

63.7 

30 

10,800 

-46.9 

269 

35.4 

30 

10.665 

-49.9 

274 

66.5 

30 

9.977 

-51.7 

277 

9.3 

30 

10,967 

-41.4 

288 

9.9 

200 

30 

11.882 

-56.9 

249 

64.3 

30 

12,239 

-58.0 

268 

50.5 

30 

12,091 

-59.3 

272 

68.0 

30 

11 .425 

-51.1 

276 

11.5 

30 

12,442 

-53.7 

289 

9.3 

175 

30 

12.727 

-57.1 

251 

63.0 

30 

13.070 

-63.1 

269 

55.8 

30 

12,925 

-59.9 

260 

66.8 

29 

12,296 

-50.6 

263 

12.2 

30 

13,287 

-60.6 

281 

11.1 

150 

28 

13,705 

-57,4 

249 

57.9 

30 

14,010 

-66.9 

274 

51.5 

29 

13,687 

-60.8 

272 

56.7 

28 

13.300 

-50.7 

267 

12.4 

30 

14,229 

-66.1 

291 

15.2 

125 

25 

14.863 

-59.2 

246 

52.3 

30 

15,101 

-70.7 

272 

41.0 

28 

15,013 

-63.4 

273 

51.3 

28 

14,489 

-50.9 

252 

11.1 

30 

15,304 

-75.5 

286 

16.1 

100 

22 

16.260 

-59.9 

244 

41.4 

29 

16,411 

-73.5 

272 

27.4 

28 

16,376 

-65.7 

273 

41.6 

27 

15,946 

-50.8 

268 

9.9 

30 

16,577 

-80.7 

272 

11.3 

80 

19 

17.660 

-60.0 

241 

30.7 

27 

17,726 

-71.1 

273 

14.0 

28 

17,728 

-66.3 

273 

26.8 

27 

17,395 

-51.6 

269 

6.9 

30 

17,833 

-79.3 

280 

6.5 

70 

17 

18.495 

-59.7 

241 

26,8 

27 

18,519 

-68.7 

284 

6.2 

28 

18,548 

-64.3 

281 

20.0 

27 

18.256 

-52.1 

266 

8.2 

30 

18,602 

-73.6 

277 

2.7 

60 

16 

19.457 

-59.4 

237 

20.2 

26 

19,452 

-64.4 

269 

2.1 

28 

19,491 

-61.8 

262 

14.4 

26 

19.257 

-52.9 

286 

7.6 

30 

19,509 

-70.2 

93 

14.6 

50 

13 

20.600 

-57.9 

245 

15.3 

24 

20,577 

-60.8 

62 

3.3 

27 

20,629 

-57.9 

283 

6.5 

26 

20.431 

-53.7 

2  96 

6.9 

30 

20,604 

-66.1 

88 

32.8 

40 

12 

22.006 

-54.8 

242 

9.1 

23 

21,975 

-58.0 

89 

11.3 

27 

22,046 

-55.5 

287 

4.5 

25 

21,863 

-54.8 

312 

11.1 

30 

21,978 

-60.1 

88 

49.2 

30 

11 

23.857 

-52.8 

250 

8.4 

23 

23,807 

-53.4 

88 

14.0 

25 

23,889 

-52.9 

277 

3.9 

25 

23,695 

-56.6 

329 

13.2 

30 

23,799 

-54.6 

87 

55.8 

25 

11 

25.039 

-51.1 

253 

10.9 

21 

24.960 

-51.5 

84 

16.5 

24 

25,070 

-50.4 

302 

5.6 

25 

24,850 

-57.0 

334 

14.4 

27 

24,975 

-51.4 

86 

56.2 

20 

10 

26.492 

-49.1 

21 

26.440 

-48.0 

86 

17.3 

22 

26,534 

-48.4 

293 

7.4 

23 

26,262 

-57.0 

355 

16.1 

26 

26,442 

-46.5 

89 

56.0 

15 

19 

28,356 

-44,6 

92 

21.2 

19 

28,442 

-45.9 

16 

28,088 

-57.2 

7 

23.7 

24 

28,374 

-41.9 

92 

37.7 

10 

18 

31,097 

-40.7 

96 

20.0 

9 

30,594 

-57.9 

10 

31,143 

-38.7 

80 

25.5 

7 

15 

33,550 

-36.6 

94 

20.2 

9 

33,607 

-36.1 

5 

11 

35,877 

-33.4 

5 

35,956 

-34.3 

MEDFORO,  C 

REG. 

MERIOA,  ME 

XI  CO 

MIAMI ,  FLA. 

MIDLAND, 

rEXAS 

»  1/ 

MONTGOMERY, 

ALA. 

968  ^ 

B 

1014  f 

B 

1017  MB 

913  MB 

1010  MB 

SURFACE 

30 

401 

4.3 

88 

179 

1.4 

30 

11 

20.6 

92 

92 

6.6 

30 

4 

20.0 

85 

96 

1.4 

30 

674 

14.0 

61 

216 

1.9 

30 

61 

14.4 

86 

146 

.6 

1000 

30 

133 

30 

136 

21.7 

85 

99 

12.0 

30 

147 

20.3 

77 

93 

4.1 

30 

94 

30 

145 

16.1 

77 

154 

1.4 

950 

30 

550 

4.9 

77 

228 

1.6 

30 

579 

20.5 

75 

117 

16.1 

30 

589 

17.8 

73 

105 

5.6 

30 

535 

30 

562 

15.8 

68 

246 

6.2 

900 

30 

993 

3.3 

73 

199 

3.3 

30 

1,048 

19.0 

56 

118 

12.6 

30 

1,051 

15.5 

63 

112 

4.9 

30 

996 

17.0 

50 

207 

3.7 

30 

1,040 

14.1 

62 

272 

9.3 

850 

30 

1.455 

,4 

75 

208 

6.2 

30 

1,538 

17.0 

44 

93 

5.8 

30 

1,535 

13.8 

49 

94 

3.5 

30 

1,484 

16.9 

38 

240 

9.7 

30 

1.521 

12.2 

52 

272 

12.0 

800 

30 

1.939 

-  3.0 

76 

221 

12.2 

30 

2,053 

15.1 

26 

99 

2.5 

30 

2.046 

12.6 

32 

359 

1.9 

30 

1,999 

14.6 

34 

247 

13.4 

30 

2,028 

10.1 

46 

270 

15.9 

750 

30 

2.444 

-  6.1 

69 

227 

15.9 

30 

2,591 

12.5 

98 

3.7 

30 

2.581 

10.4 

26 

329 

4.9 

30 

2,536 

11.1 

32 

251 

15.5 

30 

2.563 

7.7 

42 

277 

18.5 

700 

30 

2.985 

-  8.9 

65 

234 

16.9 

30 

3,172 

9.2 

64 

4.3 

30 

3.157 

7.4 

22 

313 

5.8 

30 

3,112 

6.8 

31 

249 

16.8 

30 

3,128 

4.7 

36 

279 

21.6 

650 

30 

3.551 

-12.2 

59 

238 

18.5 

30 

3,775 

6.4 

56 

5.8 

30 

3.757 

3,6 

310 

3.5 

30 

3.712 

2.1 

35 

245 

24.9 

30 

3,728 

1.1 

37 

281 

25.5 

600 

30 

4.163 

-16.0 

55 

238 

18.8 

30 

4,435 

2.6 

31 

6.4 

30 

4.409 

-   .3 

330 

10.3 

30 

4,356 

-  2.5 

35 

243 

28.4 

30 

4,368 

-  3.0 

33 

285 

28.4 

550 

30 

4.810 

-20.7 

51 

236 

19.8 

30 

5,122 

-  1.7 

22 

7.6 

30 

5,089 

-  4.8 

319 

15.0 

30 

5.035 

-7.3 

34 

246 

34.4 

30 

5,046 

-  7.4 

40 

287 

32.8 

500 

30 

5.511 

-25.8 

47 

240 

21.8 

30 

5,886 

-  6.7 

15 

6.7 

30 

5,845 

-  9.5 

309 

16.1 

30 

5,777 

-12.4 

33 

248 

37.1 

30 

5,786 

-12.1 

38 

284 

38.1 

450 

30 

6.261 

-31.5 

45 

245 

23.7 

30 

6,692 

-12.4 

360 

6.2 

30 

6,642 

-14.9 

303 

20.8 

30 

6,565 

-17.9 

30 

251 

39.4 

30 

6,589 

-17.3 

35 

264 

42.0 

400 

30 

7.090 

-37.0 

242 

27.0 

30 

7,593 

-18.9 

337 

7.0 

30 

7,533 

-21.5 

298 

22.3 

30 

7,442 

-24.4 

36 

250 

45.5 

30 

7,460 

-23.2 

284 

45.1 

350 

30 

8.00  3 

-42.9 

248 

29.7 

29 

8,575 

-26.2 

313 

7.2 

30 

8,503 

-28.9 

304 

24.9 

30 

8,402 

-31.4 

36 

250 

53.8 

30 

8,424 

-30.6 

284 

43.4 

300 

30 

9.030 

-48.1 

258 

31.7 

29 

9.671 

-34.8 

305 

11.3 

30 

9,586 

-37.6 

303 

27.4 

30 

9,475 

-39.7 

37 

249 

62.6 

30 

9,500 

-39.3 

285 

52.7 

250 

30 

10.219 

-52.8 

271 

29.1 

29 

10.918 

-44.6 

293 

17.7 

30 

10,817 

-47.5 

302 

30.7 

30 

10,697 

-49.2 

251 

69.6 

30 

10,721 

-49.0 

287 

56.9 

200 

30 

11.648 

-55.6 

273 

30.9 

29 

12.377 

-55.0 

280 

21.4 

29 

12,262 

-56.6 

303 

37.7 

29 

12,128 

-59.1 

249 

72.9 

29 

12,158 

-58.5 

287 

65.7 

175 

30 

12.500 

-54.4 

271 

29.3 

29 

13.221 

-60.0 

276 

22.7 

29 

13,101 

-60.0 

295 

40.4 

29 

12,961 

-60.7 

249 

67.6 

29 

12,992 

-60.5 

266 

64.3 

150 

29 

13.487 

-54.0 

2  76 

26.6 

28 

14,175 

-64.9 

271 

18.5 

29 

14,055 

-63.8 

269 

36.5 

29 

13,918 

-62.1 

250 

66.6 

29 

13,952 

-61.3 

265 

61.8 

125 

28 

14.655 

-54.6 

265 

^3.3 

28 

15,273 

-70.2 

275 

13.4 

29 

15,160 

-68.6 

290 

34.4 

29 

15,037 

-64.7 

253 

56.3 

29 

15,074 

-65.1 

284 

49.7 

100 

28 

16.080 

-55.5 

264 

21.0 

28 

16,584 

-75.1 

306 

10.5 

29 

16,480 

-73.1 

295 

23.1 

29 

16,390 

-67.0 

254 

45.7 

29 

16.423 

-67.9 

284 

38.5 

80 

28 

17.502 

-55.7 

252 

18.8 

28 

17,868 

-76.3 

31 

7.0 

29 

17,788 

-72.3 

306 

12.6 

29 

17,730 

-68.8 

253 

26.4 

29 

17,766 

-67.6 

292 

21.6 

70 

28 

18.355 

-56.0 

250 

17.5 

28 

18,653 

-71.9 

68 

11.1 

29 

18,595 

-68.5 

339 

6.0 

29 

18,546 

-67.2 

249 

15.2 

29 

18,580 

-66.0 

2  96 

14.6 

60 

28 

19.333 

-55.9 

247 

16.9 

28 

19,570 

-65.4 

83 

10.1 

28 

19,515 

-64.1 

27 

6.2 

28 

19,475 

-62.3 

261 

5.2 

29 

19,513 

-63.1 

301 

9.7 

50 

28 

20.491 

-56.1 

244 

16.9 

28 

20,692 

-60.8 

91 

10.3 

28 

20,642 

-60.1 

64 

8.2 

27 

20,609 

-58.7 

224 

.6 

29 

20,645 

-58.9 

29 

5.1 

40 

28 

21.910 

-55.3 

249 

21.0 

25 

22,089 

-57.0 

73 

14.2 

28 

22,046 

-56.5 

75 

8.0 

27 

22,021 

-55.6 

71 

5.1 

29 

22,061 

-54.9 

43 

3.7 

30 

28 

23.747 

-54.4 

255 

26.6 

25 

23,935 

-51.0 

75 

19.4 

28 

23,895 

-51.5 

61 

11.7 

27 

23,868 

-52.3 

66 

8.2 

28 

23,912 

-51.9 

37 

6.0 

25 

28 

24.915 

-54.0 

259 

33.0 

24 

25,127 

-48.6 

81 

20.6 

28 

25,067 

-48.6 

76 

16.1 

27 

25,054 

-49.9 

73 

10.5 

28 

25,100 

-49.7 

61 

7.0 

20 

27 

26.356 

-53.2 

261 

39.1 

21 

26,598 

-45.8 

92 

21.6 

26 

26,567 

-44.7 

92 

17.7 

27 

26,521 

-47.2 

75 

8.0 

26 

26,574 

-47.4 

32 

4.5 

15 

26 

28.222 

-51.0 

265 

50.5 

10 

28,549 

-41.5 

24 

28,511 

-40.9 

102 

15.9 

26 

28,436 

-44.0 

58 

4.5 

16 

26,465 

-43.9 

10 

24 

30.872 

-48.2 

267 

61.4 

24 

31,298 

-36.4 

100 

9.9 

23 

31,195 

-40.2 

321 

6.4 

7 

20 

33,284 

-45.0 

269 

71.7 

17 

33,795 

-33.3 

12 

2.9 

18 

33,631 

-36.9 

297 

14.4 

5 

19 

35.545 

-41.5 

267 

67.6 

7 

36,200 

-30.4 

8 
5 

35,975 
37,636 

-32.1 
-28.3 

NANTUCKET, 

MASS 

NASHVILLE, 

TENN 

N.  Y.  INT.  AP 

IDLE 

WILD 

NOME,  AL 

^SKA 

NORFOLK, 

VA. 

1010  ► 

B 

995  C 

6 

1014  ^ 

B 

1012 

<B 

1014  N 

B 

SURFACE 

30 

14 

5.4 

77 

306 

5.6 

30 

177 

12.2 

75 

2  06 

1.9 

30 

5 

7.4 

58 

309 

5.8 

30 

7 

-  8.8 

77 

16 

3.7 

30 

9 

11.7 

65 

2  78 

3.7 

1000 

30 

93 

288 

5.8 

30 

137 

16 

1.0 

30 

116 

7.0 

54 

307 

7.0 

30 

97 

356 

2.1 

30 

129 

12.2 

58 

261 

4,7 

950 

30 

510 

5.0 

62 

296 

12.8 

30 

565 

12.5 

58 

260 

6.0 

30 

542 

5.7 

50 

312 

11.1 

30 

501 

-  7.5 

63 

242 

1.7 

30 

556 

11.1 

48 

294 

10.1 

900 

30 

952 

2.6 

60 

300 

15.3 

30 

1.020 

10.7 

51 

273 

11.1 

30 

979 

3.5 

49 

313 

15.2 

30 

917 

-  8.9 

66 

252 

4.5 

30 

1,008 

8.9 

46 

304 

15.5 

850 

30 

1.413 

.0 

57 

302 

18.5 

30 

1.496 

8.B 

47 

280 

15.5 

30 

1,441 

1.3 

49 

310 

19.8 

30 

1,358 

-10.5 

64 

259 

7.0 

30 

1,479 

5.8 

48 

299 

16.3 

800 

30 

1.897 

-  2.4 

55 

302 

21.8 

30 

1.995 

6.7 

44 

283 

19.6 

30 

1.927 

-  1.3 

49 

306 

22.9 

30 

1,823 

-12.1 

62 

253 

6.6 

30 

1,973 

3.1 

46 

291 

21.6 

750 

30 

2.403 

-  5.1 

53 

300 

23.1 

30 

2.522 

4.2 

40 

284 

22.3 

30 

2,446 

-  3.7 

46 

304 

27.0 

30 

2,312 

-14.5 

53 

258 

7.6 

30 

2,489 

.5 

44 

290 

25.1 

700 

30 

2.946 

-  8.1 

51 

297 

24.7 

30 

3.082 

1.3 

38 

282 

27.4 

30 

2,981 

-  6.8 

47 

302 

30.1 

30 

2,836 

-17.3 

53 

261 

8.9 

30 

3,045 

-  2.7 

45 

289 

26.2 

650 

30 

3.514 

-11.2 

45 

297 

28.2 

30 

3.673 

-  2.1 

40 

281 

32.1 

30 

3,561 

-  9.9 

44 

301 

32.4 

30 

3,361 

-20.6 

54 

252 

8.7 

30 

3,624 

-  6.3 

43 

289 

30.9 

600 

30 

4.129 

-14.8 

42 

297 

33.6 

30 

4.306 

-  5.8 

41 

284 

36.5 

30 

4,171 

-13.4 

302 

37.3 

30 

3,976 

-24.1 

52 

245 

9.3 

30 

4,250 

-  9.8 

41 

288 

34.2 

550 

30 

4,776 

-18.9 

40 

295 

36.1 

30 

4.979 

-10.2 

42 

264 

40.4 

30 

4,828 

-17.4 

300 

42.4 

30 

4,602 

-28.2 

52 

244 

10.9 

30 

4,913 

-13.8 

41 

287 

41.6 

500 

30 

5,486 

-23.4 

36 

297 

38.7 

30 

5.711 

-15.0 

40 

261 

46.4 

30 

5,537 

-22.1 

299 

47.2 

30 

5,264 

-32.4 

50 

249 

12.2 

30 

5,635 

-18.1 

41 

285 

47.6 

450 

30 

6,244 

-28.5 

37 

296 

43.5 

30 

6.495 

-20.3 

282 

49.5 

30 

6,305 

-27.3 

297 

62.7 

30 

6,017 

-37.3 

241 

12.0 

29 

6,409 

-23.2 

288 

51.9 

400 

30 

7.084 

-33.8 

36 

292 

49.2 

30 

7.363 

-26.1 

279 

54.4 

30 

7,143 

-32.6 

296 

56.5 

30 

6,825 

-42.6 

237 

14.2 

29 

7,266 

-29.3 

44 

237 

55.8 

350 

30 

8,008 

-40.0 

290 

50.7 

30 

8.315 

-33.0 

277 

61.4 

30 

8,071 

-39.1 

293 

62.4 

30 

7,717 

-47.6 

2  36 

14.4 

29 

8,208 

-36.1 

43 

289 

57.5 

300 

30 

9,047 

-45.8 

291 

57.3 

30 

9.383 

-41.0 

279 

67.6 

30 

9,112 

-45.9 

293 

64.9 

30 

8,727 

-50.5 

245 

15.5 

29 

9,261 

-43.4 

290 

67.8 

250 

30 

10,248 

-50.6 

292 

60.6 

30 

10.598 

-50.4 

276 

75.0 

30 

10,306 

-52.0 

296 

68.0 

30 

9,912 

-51.7 

244 

16.5 

29 

10,466 

-51.3 

292 

77.3 

200 

30 

11.692 

-52.7 

294 

57.1 

30 

12.024 

-58.5 

279 

76.0 

29 

11,739 

-53.5 

298 

56.9 

30 

11,360 

-51.2 

245 

17.3 

29 

11,693 

-56.7 

294 

78.1 

175 

30 

12.554 

-52.4 

292 

52.7 

30 

12.860 

-59.8 

2  79 

69.9 

29 

12,596 

-53.9 

297 

54.0 

30 

12,230 

-50.1 

245 

16.1 

29 

12,739 

-56.7 

297 

70.9 

150 

30 

13.550 

-52.6 

292 

47.6 

30 

13.824 

-60.0 

262 

64.1 

29 

13,588 

-53.6 

297 

50.7 

30 

13,238 

-49.9 

252 

12.6 

29 

13,714 

-57.4 

293 

59.8 

125 

29 

14.727 

-54.2 

289 

40.6 

30 

14,958 

-61.9 

2  84 

48.6 

29 

14,757 

-54.8 

296 

42.2 

28 

14,436 

-49.6 

239 

12.2 

29 

14,864 

-58.2 

293 

53.2 

100 

29 

16.150 

-55.9 

289 

34.6 

30 

16,331 

-64.0 

265 

41.6 

29 

16,178 

-56.8 

297 

37.1 

27 

15,899 

-49.6 

246 

12.4 

28 

16,265 

-60.6 

292 

40.8 

80 

29 

17.567 

-56.5 

287 

25.6 

30 

17,695 

-64.2 

288 

30.1 

29 

17,587 

-57.9 

291 

28.8 

26 

17,360 

-50.6 

250 

9.7 

27 

17,653 

-61.5 

296 

27.6 

70 

29 

18.416 

-56.2 

292 

20.8 

30 

18.527 

-63.3 

297 

20.0 

29 

16.441 

-57.4 

292 

24.3 

26 

18,232 

-50.6 

258 

8.0 

27 

16,493 

-60.4 

301 

23.9 

60 

29 

19.397 

-55.4 

292 

18.5 

29 

19,462 

-61.0 

297 

11.7 

29 

19.405 

-56.9 

292 

16.3 

25 

19,226 

-50.8 

264 

6.6 

26 

19,452 

-58.2 

305 

12.8 

50 

29 

20,561 

-54.7 

285 

16.9 

29 

20,602 

-58.1 

315 

9.3 

29 

20,564 

-55.5 

289 

18.  1 

24 

20,410 

-51.6 

283 

6.6 

26 

20,606 

-56.3 

321 

7.6 

40 

28 

21,993 

-52.8 

286 

16.7 

29 

22,016 

-55.2 

318 

10.5 

29 

21.990 

-54.2 

2  90 

15.2 

24 

21,850 

-53.5 

290 

7.8 

25 

22,033 

-53.4 

299 

7.6 

30 

28 

23,855 

-51.2 

2  76 

19.8 

29 

23,865 

-52.6 

319 

6.9 

29 

23.843 

-52.1 

269 

19.0 

24 

23,693 

-55.0 

328 

9.3 

23 

23,908 

-50.1 

332 

3.7 

25 

28 

25,043 

-50.3 

270 

22.2 

29 

25,047 

-50.4 

321 

9.3 

26 

25,024 

-51.3 

280 

21.0 

24 

24,858 

-55.9 

329 

10.7 

23 

25,102 

-49.2 

239 

2.3 

20 

27 

26,511 

-48.6 

264 

27.8 

27 

26,513 

-48.4 

291 

11.1 

24 

26,477 

-50.1 

2  74 

24.5 

23 

26,268 

-56.4 

340 

9.7 

22 

26,577 

-47.7 

253 

7.2 

15 

27 

28,413 

-46.4 

259 

33.0 

26 

28,417 

-46.5 

283 

18.1 

13 

28,371 

-47.8 

19 

28,090 

-56.0 

322 

9.7 

16 

28,496 

-44.5 

237 

12.0 

10 

26 

31,134 

-42.5 

260 

46.2 

23 

31,124 

-42.9 

261 

38.3 

7 

26 

33,582 

-36.2 

263 

50.1 

21 

33,551 

-39.9 

5 

17 

35,951 

-30.0 

18 

35,836 

-36.1 

See    refereoce    oote   at   end   of    table 


RAWINSONDE  DATA 

Average  monthly  values 


APRIL   1963 


H 

Si   m 


NORTH  PLATTE.  NESR. 
913  KB 


OAKLAND.  CALIF. 
1017  MB 


OLYMPIA.  WASH. 
1007  MB 


E 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
'.50 
400 
350 
300 
250 
200 
175 
150 
125 
100 


848 
97 
523 

966 

1.435 

1.932 

2.454 

3.010 

3.592 

4.219 

4.880 

5.598 

6.368 

7.217 

8.150 

9.197 

10.396 

I1.S22 

12.664 

13.637 

14.790 

16.195 

17.591 

18,432 

19.391 

20.540 

21.956 

23.799 

24.966 

26.413 

28.290 

30.965 

33.366 

35.640 


6.2 
6.2 

5.0 
2.2 

■  1.6 

■  5.6 
-10.0 
■14.8 
■19. e 
-25.3 
■31.3 
•37.7 
-44.9 
-52.2 
-57.8 
■57.8 
■57.3 
-57.6 
-58.9 
-60.0 
-59.8 
■59.2 
-57.1 
■55.6 
■53.9 
-53.5 
■52.0 
■50.0 
-46.6 
-42.9 
-40.3 


193 

256 

257 

264 

266 

269 

266 

260 

259 

260 

260|47 

263 

265 |61.e 

267  62 

270)60.8 

272 

274 

273 

272 

270 

281 

290 

283 

262 

271 

271 

273 

266 

271 

2  70 


60.0 
52.5 


142 

9 

6 

565 

7 

1 

010 

5 

0 

474 

2 

3 

962 

- 

4 

475 

-  3 

3 

019 

-  6 

0 

592 

-  9 

2 

212 

-12 

8 

867 

-17 

4 

578 

-22 

3 

6 

338 

-27 

5 

7 

182 

-33 

6 

8 

106 

-40 

1 

9 

144 

-44 

8 

10 

340 

-52 

5 

11 

766 

-56 

6 

12 

611 

-57 

2 

13 

598 

-56 

7 

14 

743 

-57 

3 

16 

151 

-57 

8 

17 

557 

-58 

0 

18 

402 

-57 

0 

19 

375 

-5o 

5 

20 

534 

-56 

0 

?1 

961 

-53 

9 

23 

811 

-52 

9 

24 

990 

-51 

6 

26 

444 

-49 

5 

28 

336 

-47 

4 

31 

038 

-46 

0 

33 

418 

-4i 

1 

35 

700 

-38 

9 

.001 
.741 
.523 
.395 


12.053 
12.890 
13.847 


-  9.0 
-14.2 
-19.8 
-26.1 
-33.2 
-41.1 
-50.5 
•58.5 
■60.7 
-61.3 
-63.0 
-64.9 
-65.8 
-63.9 
-60.9 
-58.2 
-55.2 
■52.5 
-50.5 
-48.2 
-46.0 


60.2 
43.1 
26.8 
16.1 
9.7 
5.6 
3.1 
3.9 


58 

112 

532 

972 

1.432 

1.914 

2.420 

2.959 

3.523 

4.133 


7.964 
8.979 
10.153 
11.576 
12.431 
13,421 


23.690 
24.864 
26.273 


-54.5 
-55.5 
-55.5 
-56.3 
-56.9 
-56.9 
-56.8 
-55.9 
-55.2 


403 

110 

533 

980 

1.450 

1.945 

2,467 

3.021 

3.600 

4.229 

4.890 

5.611 

6.382 

7.235 

8,171 

9,220 

10,421 

11  ,< 

12,692 

13,669 

14,821 

16,225 

17,623 

18,465 

19,422 

20,572 

21,990 

23,827 

25,009 

26,454 

28,314 


1.5 

■  1.7 

■  5.7 
•10. 
•14.5 
•19.1 
•24.5 


■57.7 
■58. 8 


■57.1 
■55.8 
■53.8 
■52.6 
■51.0 
■49.0 


259 
270 
268 
269 
267 
266 
264 
263 
265 
268 
270 
269 
271 
2  70 
269 
269 
268 
275 
280 
280 
277 
282 
278 
276 
276 
275 


PONAPE.  CAROLINE 
1005  MB 


RAPID  CITY,  S. 
901  MB 


SURFACE 
1000 
950 
900 
850 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


200 

131 

553 

1.001 

1.469 

I  .962 

2.483 

3.034 

3.615 

4.241 

4.903 

5.625 

6.396 

7,251 

8,189 

9.240 

10.443 

11.B67 

12.711 

13.688 

14.839 

16.237 

17.631 

18.471 

19.428 

20.575 

21.986 

23.820 

24.996 

26.443 

28.335 

31.028 


224 

3 

9 

262 

6 

4 

277 

9 

9 

283 

15 

3 

283 

20 

6 

283 

25 

5 

284 

28 

0 

282 

35 

2 

280 

39 

4 

278 

44 

9 

279 

49 

4 

278 

56 

5 

278 

62 

6 

277 

75 

8 

277 

62 

2 

277 

79 

5 

28? 

71 

5 

283 

60 

2 

282 

50 

3 

283 

37 

9 

289 

29 

5 

289 

23 

9 

288 

19 

6 

287 

17 

1 

290 

19 

8 

282 

22 

9 

260 

26 

6 

280 

34 

6 

276 

42 

2 

2  74 

57 

3 

277 

68 

0 

549 

6 

7 

992 

5 

0 

1 

457 

2 

2 

1 

944 

- 

7 

2 

457 

-  2 

9 

3 

004 

-  4 

8 

3 

577 

-  7 

8 

4 

202 

-11 

7 

4 

858 

-15 

6 

5 

577 

-20 

4 

6 

341 

-25 

8 

7 

193 

-31 

9 

8 

125 

-37 

9 

9 

172 

-44 

7 

10 

374 

-51 

1 

11 

909 

-54 

9 

12 

662 

-55 

4 

13 

645 

-55 

3 

14 

804 

-57 

0 

16 

211 

-58 

5 

17 

612 

-58 

7 

18 

453 

-58 

3 

19 

422 

-57 

8 

20 

57"^ 

-56 

7 

21 

997 

-54 

3 

23 

649 

-52 

4 

25 

031 

-51 

0 

26 

487 

-49 

9 

28 

373 

-49 

1 

31 

077 

-44 

5 

33 

498 

-40 

6 

35 

776 

-36 

8 

77   261   2.5 


1.006 
1.500 
2.020 


13.287 
14.231 
15.304 


20.569 
21.940 
23.757 
24,932 
26.391 
28.307 
31.067 
33.535 
35.878 


25.2 

90 

85 

25.6 

87 

66 

23.6 

84 

90 

20.6 

82 

92 

18.5 

77 

95 

16.3 

73 

101 

13.3 

73 

109 

9.9 

75 

109 

6.6 

74 

112 

2.7 

76 

110 

-  1.1 

76 

88 

-  5.5 

71 

76 

-10.4 

71 

146 

-15.7 

55 

163 

-22.4 

46 

245 

-30.8 

43 

252 

-41.1 

227 

-53.6 

207 

-60.5 

216 

-68.2 

265 

-75.7 

255 

-81.5 

283 

-80.6 

293 

-76.0 

17 

-71.6 

62 

-67.2 

87 

-60.4 

89 

-54.6 

90 

-51.1 

87 

-47.4 

88 

-43.8 

91 

-37.8 

69 

-34.7 

-32.2 

17.542 
18.395 
19.379 
20.551 
21,992 
23,653 
25,056 
26,512 
28,422 


2.9 

72 

299 
308 

1,9 

58 

321 

.0 

61 

318 

-  2.5 

63 

316 

-  4.6 

63 

313 

-  7.3 

63 

310 

-10.0 

58 

306 

-12.9 

51 

305 

-16.1 

47 

302 

-19.6 

42 

296 

-24.2 

38 

296 

-29.7 

36 

295 

-35.3 

298 

-41.3 

295 

-47.0 

294 

-50.8 

296 

-51.8 

297 

-51.3 

295 

-51.8 

297 

-52.9 

292 

-54.1 

287 

-55.4 

290 

-55.0 

264 

-54.9 

283 

-53.4 

279 

-53.2 

278 

-51.5 

270 

-50.6 

260 

-49.0 

256 

-46.1 

966 

108 

526 

971 

1.437 

1,927 

2,440 


5,557 
6,314 
7,161 
8,084 
9.115 
10.292 
11.720 
12.573 
13.558 
4,721 
16,142 
17.557 
19.405 
19.372 
20.529 
21.952 
23,783 
24,942 


3.0   76   357   2.5 


301 
298 
288 
275 
273 
260 
266 
266 
263 
263 
262 
261 
261 
258 
255 
255 
254 
256 
255 
261 
266 
272 
272 
276 
269 
273 


-12. 

-16.9 

-21.6 

-27.3 

-33.6 

-41.0 

-48.0 

-53. 

-55.0 

-54.9 

-55.0 

-55.3 

-56.1 

-57.2 

-57,8 

-58.1 

-56.9 

-56.0 

-55.3 

-55.0 

-53.2 

-52.2 


SALEM.  0RE6. 
1007  MB 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

29 

175 

29 

150 

29 

125 

29 

100 

29 

80 

29 

70 

29 

60 

29 

50 

29 

40 

29 

30 

29 

25 

29 

20 

28 

15 

22 

10 

7 

7 

316 
107 
526 
96  7 
1.430 
1.916 
2.426 
2.972 
3.542 
4.163 
4.814 
5.527 
6.285 
7.127 
8.049 
9.082 
10.270 
11.707 
12.562 
13.550 
14.715 
16.137 
17,550 
18,396 
19.363 
20.512 
21.923 
23.746 
24,907 
26,338 
29,192 
30,979 


-57.8 
-57.6 
-58.1 
-57.6 
-57.3 
-56.0 
-55.7 


31.1 
27.6 
25.1 


940 
1.386 
1.856 
2.352 
2.877 
3.435 
4.031 
4.671 
5.359 
6.102 
6.923 


11.475 
12.339 
13.337 
14.520 
15.966 
17.409 
18.279 
19.265 
20.437 
21.867 
23.699 
24.859 
26.267 
28.092 
30.671 


■  6.4 

■  7.8 

■  9.6 
■12.1 
■14.7 
■17.5 
■20.7 

24.5 


38.8 
■44.8 
■50.0 
■52.8 
■52.7 

51.9 
■51.7 
■51.9 
■61.9 
■52.4 
■52.6 
■53.2 
■53.6 
■54.7 
•55.7 
•56.2 
•57.0 
•57.1 
•55.4 
•53.9 


26.1 
26.6 


978 

2 

2 

1 

439 

- 

6 

1 

920 

-  3 

6 

2 

424 

-  6 

7 

2 

964 

-  9 

6 

3 

528 

-12 

7 

4 

139 

-16 

8 

4 

782 

-21 

2 

5 

485 

-26 

2 

6 

231 

-31 

9 

7 

061 

-37 

9 

7 

968 

-44 

0 

18 

321 

-55 

7 

19 

303 

-56 

0 

20 

46  1 

-66 

4 

21 

87? 

-56 

6 

23 

710 

-56 
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24 

675 

-55 

3 

26 

291 

-55 

1 

28 

096 

-53 

8 

30 

799 

-49 

0 

1.268 
133 
552 
1.003 
1.468 
1.960 


7.178 
8.101 
9.136 
10.328 
11,754 
12,603 
13,585 
14,744 
16,156 


23,794  - 


26,409  - 


3.1 

72 

171 

5.0 

61 

169 

2.4 

56 

185 

-  1.3 

58 

212 

-  6.2 

62 

237 

-  9.3 

60 

244 

-13.6 

60 

245 

-16.2 

59 

237 

-22.9 

50 

237 

-27.9 

42 

244 

-34.0 

241 

-40.5 

244 

-46.9 

245 

-52.6 

243 

-56.2 

245 

-55.6 

244 

-55.8 

242 

-56.4 

240 

-57.3 

240 

-57.6 

237 

-58.0 

243 

-57.5 

240 

-57.4 

236 

-56.5 

248 

-54.7 

257 

-52.9 

260 

-52.4 

260 

-51.4 

255 

-49.3 

243 
110 
550 
1.015 
1.503 
2.019 
2.559 
3.137 
3.739 
4.339 
5.073 
5.620 
6.616 


8.464 
9.544 
10.771 
12.203 
13.035 
13.986 
16.097 
16.430 
17.746 
18.554 
19.470 
20.596 
22.002 
23.844 
26.031 
26.499 
26.414 


18.3 
17.6 
16.7 


3.9 
.9 
•  6.6 
•10.7 
•16.6 
•22.7 
•29.8 
•38.4 
•48.4 
•59.1 
•61.3 
•63.3 
•67.0 
■71.0 
■72.1 
•68.6 
■64.9 
•60.3 
■66.2 
■62.3 
•49,6 
•47.1 


87   143   2.7 


183 
198 
219 
232 
250 
256 
263 
269 
257 
256 
259 
258 
256 
259 
256 
255 
265 
258 
257 
256 
250 
232 


RAWINSONDE  DATA 

Average  monthly  values 


APRIL  1963 


SAN  DIEGO.  CALIF. 
1002  Ma 


SANTA  MONICA.  CALIF. 
1012  MB 


Jl 


« 


St 


I 


SURFACE 
1000 
950 
900 
650 
600 
750 
700 
650 
600 
550 
500 
450 
itOO 
350 
300 
250 
20O 
175 
150 
126 
100 


1.489 

1.985 

2.507 

3.065 

3.651 

4.286 

4.953 

5,687 

6.469 

7.336 

8.263 

9.343 

10.552 

11.978 

12.812 

13.775 

14.912 

16.296 

17.682 

18.518 

19.468 

20.612 

22.033 

23.681 

2S..054 

26.499 

28.432 


8.9 
6.7 
4.7 
2.4 

-  .1 

-  3.0 

-  6.5 
-11.1 
-15.7 
-20.7 
-27.3 
-34.6 
-42.5 
-51.0 
-58.8 
-60.0 
-59.8 
-61.1 
-61.0 
-60.9 
-61.1 
-59.6 
-57.5 
-54.5 
-51.2 
-49.0 
-46.6 
-42.7 


52.1 
39.8 
27.6 


131 
573 
1.044 
1.531 
2.042 
2.581 
3.152 
3.755 
4.408 
5.094 
5.851 
6.657 
7.551 
6.531 
9.626 
10.878 
12.339 
13.160 
14.126 
15.213 
16.512 
17.797 
16.586 
19.494 


31.175 
33.650 
35.953 


38 

137 

562 

1.014 

1.484 

1.979 

2.497 

3.052 

3.632 

4.263 

4.924 

5.655 

6,424 

7.290 

8.232 

9.287 

10.492 

11.917 

12.755 

13.722 

14.862 

16.247 

17.633 


20 

571 

-57 

6 

21 

986 

-55 

0 

23 

837 

-52 

1 

25 

026 

-50 

4 

26 

469 

-48 

1 

531 

1 

4 

967 

6 

1 

424 

-  1 

9 

1 

904 

-  4 

3 

2 

412 

-  6 

4 

2 

948 

-  9 

1 

3 

516 

-12 

1 

4 

127 

-15 

5 

4 

777 

-19 

4 

5 

481 

-23 

9 

6 

237 

-29 

0 

7 

076 

-34 

9 

7 

995 

-41 

5 

9 

026 

-48 

3 

10 

213 

-52 

9 

11 

649 

-53 

7 

1? 

506 

-53 

5 

13 

500 

-53 

1 

14 

674 

-53 

7 

16 

104 

-55 

2 

17 

524 

-56 

6 

16 

376 

-56 

9 

19 

346 

-56 

8 

20 

501 

-56 

8 

21 

920 

-56 

2 

23 

752 

-55 

3 

24 

.915 

-55 

1 

26 

355 

-53 

8 

28 

?04 

-51 

6 

30 

872 

-47 

4 

33 

.269 

-4? 

3 

35 

.558 

-36 

3 

3.467 
4.072 
4.710 
5.407 
6.153 
6.962 
7.693 
6.917 
10.099 
11.530 
12.384 
13.361 
14.557 
15.995 
17.428 
18.296 
19.281 
20.456 
21.900 
23.750 
24.927 
26.355 
26.232 
30.853 


-16.1 
-19.6 
-23.3 
-27.3 
-32.1 
-37.3 


21.6 
26.6 
25.8 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

29 

80 

29 

70 

29 

50 

29 

50 

29 

40 

27 

30 

26 

25 

26 

20 

24 

15 

23 

10 

20 

7 

15 

5 

9 

129 
571 
1.029 
1.513 
2.023 
2,561 
3,129 
3,726 
4,370 
5,046 
5,769 
6,5  76 
7,456 


19,437 
20,621 
22,024 
23.869 
25.052 
26.511 
26.419 
31.171 
33.647 
35,920 


16.9 

83 

154 

17.1 

75 

160 

16.7 

67 

200 

15.6 

55 

216 

14.3 

48 

230 

12.0 

40 

248 

9.3 

37 

257 

5.6 

40 

265 

1.4 

40 

270 

-  3.0 

39 

266 

-  7.5 

37 

265 

-12.4 

35 

264 

-17.8 

264 

-24.0 

32 

266 

-31.1 

31 

265 

-39.4 

267 

-48.9 

270 

-58.8 

270 

-60.4 

270 

-61.6 

272 

-65.0 

269 

-68,6 

269 

-66.5 

2  74 

-66.4 

276 

-62.8 

320 

-59.0 

17 

-55.6 

53 

-52.7 

60 

-50.2 

60 

-47.2 

60 

-44.5 

17 

-40.2 

306 

-37.6 

291 

-35.1 

722 
112 
533 
971 


2.975 
3.544 
4.156 
4.801 
5,507 
6,256 
7,090 
6.000 
9.017 
10.188 
11.606 
12.453 
13.446 


20.475 
21.889 
23.717 
24.685 
26.337 
28.156 


■51.1 

-55.6 
■55.9 
■53.6 
■53.2 
■53.5 


21.6 
26.0 

30.1 


10 

117 

563 

1.034 

1.523 

2.035 

2.576 

3.149 

3.753 

4.409 

5.101 

5,659 

6,666 

7,567 

8,550 

9,650 

10.903 

12.367 

13.210 

14.155 

15.243 

16.537 

17.616 

18.595 

19.504 

20.621 

22.016 

23.856 

25.038 

26.515 

28.432 


25.3 

77 

67 

24.6 

78 

82 

21.4 

77 

95 

18.4 

72 

102 

15.6 

63 

99 

13.1 

48 

95 

10.9 

35 

85 

8.5 

69 

5.7 

56 

2.6 

56 

-  1. 6 

59 

-  6.5 

22 

-11.9 

359 

-18.3 

340 

-25.2 

311 

-33.6 

295 

-43.4 

285 

-54.7 

272 

-60.9 

265 

-66.5 

277 

-72.3 

288 

-77.4 

319 

-77.9 

46 

-73.5 

74 

-66.7 

89 

-61.7 

90 

-57.5 

85 

-52.5 

94 

-49.5 

93 

-45.9 

96 

-44.0 

91 

152 
586 
1.052 
1.535 
2.044 
2.579 
3.151 
3.750 
4.400 
5.078 
5.829 
6.625 
7.510 
6,476 
9.556 
10.762 
12.222 
13,057 
14,011 
15,116 
16.443 


20.627  - 

22.042 

23.896 

25.086 

26.559 


17.9 

86 

53 

18.2 

81 

87 

16.7 

75 

155 

14.7 

64 

210 

13.4 

49 

255 

11.9 

36 

273 

9.4 

28 

284 

6.4 
3.1 

25 

267 
293 

-  1.1 

297 

-  5.6 

297 

-10.7 

298 

-15.9 

295 

-22.2 

293 

-29.5 

291 

-38.2 

292 

-46.3 

295 

-56.2 

297 

-60.6 

292 

-63.1 

287 

-67.9 

288 

-71.3 

291 

-70.3 

302 

-67.0 

323 

-63.6 

MO 

-59.9 

58 

-55.6 

55 

-51.1 

70 

-48.8 

65 

-44.2 

71 

3 

513 

-13 

0 

4 

122 

-17 

0 

4 

763 

-21 

4 

5 

464 

-26 

4 

6 

204 

-32 

2 

7 

038 

-36 

3 

7 

942 

-45 

4 

a 

955 

-51 

6 

10 

126 

-55 

2 

11 

549 

-54 

8 

12 

408 

-53 

7 

13 

400 

-63 

3 

14 

572 

-53 

9 

16 

002 

-54 

6 

17 

426 

-65 

5 

18 

273 

-56 

1 

19 

254 

-56 

4 

20 

414 

-56 

6 

21 

826 

-57 

4 

23 

637 

-57 

6 

24 

785 

-57 

6 

26 

194 

-56 

5 

26 

052 

-54 

1 

30 

697 

-49 

0 

33 

002 

-44 

3 

262 

2 

259 

0 

259 

2 

265 

fl 

263 

8 

271 

6 

269 

9 

267 

5 

272 

6 

271 

31 

9 

270 

38 

5 

272 

44 

1 

CAROLINE  IS. 
1009  MS 


WAKE  IS.,  PACIFIC 
1015  MB 


INGTON,  D 
1005  MB 


SURFACE 
1000 
950 
900 
850 
600 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
176 
160 
125 
100 


269 
110 
537 
989 
1.463 
1.963 
2.487 
3.046 
3.631 
4,263 
4,929 
6,655 
6,430 
7,291 
6,234 
9,290 
10,493 
11,914 
12,753 
13,723 
14,666 
16,265 
17,632 
18,466 
19,416 
20.563 
21.974 
23,618 
24,994 
26.440 
28.330 
31.134 
33.660 
36.628 


See  refereace  note  at  end  of   table 


530 
1.011 
1.506 
2.025 
2,571 
3,150 
3,762 
4.416 
6.112 
6.876 
6.690 
7,599 
6,696 
9,709 
10,960 
12,460 
13,307 
14,262 
15,327 
16,696 
17,665 
16,623 
19.627 
20.621 
21.995 
23.816 
24.994 
26.457 
26.382 
31.130 
33.688 
35.933 


-53.1 
-60.2 
-67.6 


-70.3 
-66.1 
-59.8 
-54.3 
-60.8 
-47.5 
-42.7 
-37.4 
-36.2 
-34.1 


789 
116 

661 
1.007 
1,488 


3,067 
3,678 
4.318 
4,990 
5,728 
6,513 
7,385 
8,338 


403 


19,470 
20,606 
22,020 
23,674 
25,063 
26,530 
26,446 
31,197 
33,664 
35,970 


■  4.7 

■  9.1 
■14.1 


227 

8 

i, 

226 

16 

1 

237 

21 

6 

242 

26 

2 

244 

3? 

1 

247 

37 

7 

246 

42 

9 

246 

47 

4 

245 

50 

7 

246 

36 

0 

131 

677 

1.041 

1,626 

2.036 

2.572 

3.144 

3.745 

4.396 

5.082 

5,636 

6,637 

7,531 

6,609 

9,605 

10,857 

12,323 

13,166 

14,115 

15.201 

16.495 


19.488 
20.607 
22.003 
23.832 
26.010 
26.476 
28.395 
31.143 
33.613 


24.0 

78 

68 

22.9 

76 

68 

19.5 

79 

73 

15.2 

81 

77 

13.4 

79 

84 

11.5 

64 

91 

9.3 

50 

86 

6.7 

42 

344 

3.7 
.1 

38 

296 
287 

-  3.7 

262 

-  8.3 

2  74 

-13.5 

277 

-19.7 

277 

-26.4 

273 

-34.3 

274 

-43.2 

276 

-54.1 

281 

-60.1 

262 

-66.3 

260 

-72.8 

280 

-76.5 

287 

-75.0 

300 

-70.8 

326 

-65.3 

89 

-61.6 

9? 

-57.6 

94 

-53.3 

90 

-50.5 

69 

-47.3 

61 

-43.7 

60 

-39.0 

85 

-35.9 

90 

-33.3 

100 

129 

564 

999 

1.466 

1.956 

2.474 

3.021 

3.601 

4,217 

4,679 

5,696 

6,365 

7,216 

8,162 

9,199 

10,399 

11,826 

12,678 

13,658 

14,814 

16,220 

17,616 

18,464 

19,411 

20.664 

21,984 

23,638 

25,015 

26,468 

28,336 

31,032 

33,438 

36.700 


5.9 

76 

276 
294 

8.4 

50 

305 

6.2 

61 

301 

3.5 

53 

300 

1.6 

49 

2  99 

-  1.6 

49 

295 

-  3.9 

42 

29? 

-  7.3 

292 

-11.0 

292 

-14,9 

290 

-19.5 

268 

-25.0 

268 

-30.8 

288 

-37.4 

286 

-44.6 

267 

-61.7 

290 

-55.8 

290 

-55.9 

290 

-56.2 

290 

-67.3 

291 

-56.6 

290 

-60.5 

268 

-69.7 

268 

-66.2 

7  96 

-56.5 

299 

-54.9 

265 

-61.5 

287 

-60.4 

281 

-49.3 

272 

-47.3 

267 

-43.4 

265 

-40.5 

264 

-36.3 
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WINNEMUCCA, 

NEV. 

WINSLOW,  ARIZ. 

YAKUTAT.  ALASKA 

YUCCA 

FLAT. 

NEV. 

YUMA,  ARIZ. 
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SURFACE 

30 

1.310 

-  .1 

76 

194 

2.5 

30 

1,492 

4.2 

42 

204 

6.0 

30 

12 

-      .7 

90 

91 

1.9 

30 

1.196 

2.6 

52 

282 

2.1 

30 

131 

12.5 

32 

327 

1.7 

1000 

30 

1<.0 

30 

143 

30 

94 

1.4 

60 

113 

3.9 

30 

130 

30 

110 

13 

2.3 

950 

30 

558 

30 

569 

30 

503 

-   .2 

67 

116 

6.4 

30 

551 

30 

542 

15.9 

30 

291 

9.7 

900 

30 

1,001 

30 

1.018 

30 

937 

-  2.6 

64 

119 

5.6 

30 

997 

30 

1,002 

13.5 

26 

283 

10.7 

650 

30 

1.461 

2.9 

54 

204 

4.7 

30 

1.491 

196 

5.1 

30 

1.387 

-  5.5 

64 

133 

6.0 

30 

1.467 

7.0 

41 

254 

3.3 

30 

1,460 

10.7 

26 

260 

10.1 

eoo 

30 

1.950 

.0 

53 

232 

7.8 

30 

1.989 

6.4 

31 

227 

9.9 

30 

1.860 

-  8.2 

64 

159 

4.3 

30 

1.96  3 

3.6 

42 

221 

6.8 

30 

1,982 

7.7 

25 

254 

10.3 

750 

30 

2.462 

-  3.7 

55 

240 

10.1 

30 

2.509 

2.8 

33 

237 

17.1 

30 

2.358 

-11.0 

66 

180 

4.9 

30 

2.477 

.2 

43 

226 

7.8 

30 

2.509 

4.7 

24 

244 

12.8 

700 

30 

3.005 

-  7.5 

56 

243 

12.6 

30 

3.069 

-   .7 

32 

242 

21.8 

30 

2.886 

-14.3 

66 

186 

5.4 

30 

3.034 

-  3.1 

42 

233 

12.6 

30 

3.068 

1.3 

23 

245 

16.7 

650 

30 

3.575 

-11.4 

57 

248 

15.9 

30 

3.654 

-  4.0 

31 

239 

25.5 

30 

3.442 

-17.5 

64 

168 

7.6 

30 

3.605 

-  7.2 

44 

241 

15.3 

30 

3.658 

-  1.7 

18 

253 

23.3 

600 

30 

4.188 

-15.6 

52 

253 

21.2 

30 

4,285 

-  6.0 

27 

243 

30.7 

30 

4.041 

-21.0 

60 

196 

8.7 

30 

4.234 

-11.1 

43 

248 

19.0 

30 

4.293 

-  5.7 

20 

252 

26.6 

550 

30 

4.833 

-19.9 

48 

246 

22.3 

30 

4.950 

-12.3 

245 

35.0 

30 

4,676 

-24.6 

53 

211 

6.8 

30 

4,992 

-15.3 

39 

251 

26.6 

30 

4.964 

-10.1 

23 

253 

33.4 

500 

30 

5.5  39 

-24.5 

45 

241 

25.8 

30 

5.677 

-17.4 

247 

38.3 

30 

5,368 

-28.8 

49 

204 

9.7 

30 

5,610 

-20.3 

36 

249 

30.7 

30 

5.697 

-14.7 

26 

254 

42.2 

450 

30 

6.294 

-29.5 

43 

241 

26.4 

30 

6.450 

-22.8 

245 

44.9 

30 

6,109 

-33.7 

47 

204 

10.7 

30 

6,373 

-25.5 

251 

37.7 

30 

6.477 

-20.3 

29 

252 

46.6 

".00 

30 

7,131 

-35.4 

242 

29.1 

30 

7,312 

-28.7 

247 

50.9 

30 

6,933 

-39.2 

207 

10.7 

30 

7,227 

-31.1 

252 

43.1 

30 

7.349 

-26.8 

33 

252 

50.7 

350 

30 

8.048 

-41.7 

248 

27.4 

30 

9.254 

-35.7 

248 

54.6 

30 

7,837 

-44.5 

207 

9.5 

30 

8,161 

-37.5 

248 

46.0 

30 

8.297 

-34.3 

33 

252 

56.9 

300 

30 

9,078 

-48.1 

252 

32.3 

30 

9.306 

-43.3 

246 

60.2 

30 

8,856 

-49.7 

236 

10.1 

30 

9.209 

-44.9 

253 

51.9 

30 

9,356 

-42.7 

251 

64,9 

250 

30 

10.265 

-52.7 

249 

40.8 

30 

10.513 

-51.3 

246 

67.4 

30 

10,039 

-52.9 

258 

7.8 

30 

10,408 

-51.4 

251 

62.0 

30 

10.561 

-51.6 

248 

69.4 

200 

30 

11.695 

-55.6 

246 

37.9 

30 

11.940 

-57.4 

245 

66.6 

30 

11,475 

-53.1 

254 

10.7 

30 

11,941 

-55.7 

251 

54.6 

26 

11.977 

-58.5 

244 

75.8 

175 

30 

12.544 

-55.9 

244 

37.9 

29 

12.781 

-57.9 

247 

65.7 

30 

12,336 

-52.0 

266 

10.1 

29 

12,693 

-56.4 

254 

52.3 

27 

12.815 

-58.8 

245 

75.8 

150 

30 

13.528 

-54.9 

243 

35.6 

29 

13.751 

-59.0 

246 

56.9 

30 

13,335 

-52.0 

274 

9.7 

27 

13,668 

-56.7 

256 

50.3 

26 

13,784 

-58.5 

246 

67.6 

125 

30 

14.690 

-55.7 

243 

33.4 

29 

14.888 

-61.1 

244 

46.8 

30 

14,515 

-52.9 

272 

9.5 

27 

14,821 

-57.7 

251 

45.9 

22 

14,918 

-61.3 

242 

55.8 

100 

30 

16.110 

-56.1 

239 

31.3 

27 

16,266 

-62.7 

245 

37.7 

30 

15,953 

-53.5 

263 

9.1 

27 

16,227 

-58.6 

246 

39.1 

20 

16.296 

-63.1 

237 

41.2 

80 

30 

17.527 

-56.3 

237 

25.6 

27 

17,642 

-62.9 

236 

29.1 

30 

17,387 

-54.2 

294 

9.7 

27 

17,626 

-58.8 

240 

29.0 

12 

17.672 

-63.4 

234 

26.6 

70 

30 

18.377 

-56.8 

235 

23.5 

26 

18,471 

-61.9 

242 

20.0 

30 

16,244 

-54.7 

292 

8.5 

26 

18,467 

-58.7 

239 

23.3 

12 

18,498 

-63.2 

234 

22.7 

60 

30 

19.352 

-56.6 

237 

22.5 

26 

19.421 

-51.3 

256 

9.9 

29 

19,229 

-55.3 

318 

9.1 

26 

19,432 

-58.3 

240 

16.7 

12 

19,445 

-61.1 

241 

15.2 

50 

26 

20.503 

-56.0 

236 

18.8 

26 

20.562 

-57.9 

248 

7.4 

29 

20,389 

-56.5 

312 

10.1 

26 

20,563 

-56.3 

256 

12.2 

9 

20.569 

-59.6 

»0 

26 

21.922 

-56.0 

245 

18.5 

26 

21.975 

-54.9 

244 

7.8 

29 

21,800 

-57.7 

329 

12.6 

26 

22,004 

-55.1 

244 

13.4 

8 

21.976 

-56.3 

30 

21 

23.761 

-54.8 

253 

25.1 

25 

23,827 

-52.2 

251 

6.2 

29 

23,610 

-58.9 

337 

16.3 

26 

23,853 

-52.5 

251 

14.2 

8 

23.326 

-52.4 

25 

20 

24.923 

-54.1 

255 

31.9 

23 

25,006 

-50.6 

269 

5.2 

29 

24,753 

-59.0 

333 

15.5 

26 

25,035 

-50.7 

252 

19.2 

8 

25,011 

-50.1 

20 

15 

26.394 

-51.8 

262 

36.7 

22 

26,457 

-49.0 

257 

12.6 

28 

26,158 

-58.9 

334 

ie.5 

26 

26,495 

-48.8 

256 

25.6 

8 

26,480 

-47.2 

15 

7 

28.260 

-49.1 

13 

28,390 

-45.8 

27 

27,968 

-58.3 

342 

20.6 

11 

26,393 

-46.2 

264 

35.4 

8 

28.395 

-45.3 

10 

6 

31,145 

-43.4 

22 

30.528 

-56.5 

333 

22.3 

7 

31,116 

-40.2 

7 

10 

32,832 

-51.4 

5 

5 

35,007 

-46.1 

Note:    All  observations  scheduled  at    1200 
the  average  monthly  station  pressures    fo 


floors  of  the 
refers  to  thos 
given  pressur 
missing  for  one 


'  month  of  record,  corrected  (o  the  height  of  the 
shelters  used  for  rawmsonde  purposes.  Number  of  observations  ' 
c  height  only.  Although  thenumberof  temperatureobservations  at  any 
s  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
pressure  surfaces  of  some  observations.      Relative  humidity  average 


are  limited  to  those  observations  with  temper, 
speed  and  directionare  sometimes  lost  due  to 
6"  above  the  horizon,   or  any  obstruction  abov 

The  temperature  and  wind    values   are  based 


.tures  \ 


■  than 


Obs 


of  wind 


imiting  angle 
the  horizon. 


-40°C 

,  ,    elevation  angles  less  than 


tions  at  a  standard  pressure  level    tor  temperature  and  10  for  wind.     Relative  humidity 
?  not  published  for  standard  pressure  surfaces  for  which    less  than  16  observations  are 


Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  watf 
Unless  otherwise  indicated,   they  are  obtained  from  lithium  chloride  hygnslors 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes,  dynan 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  in  degrees  Celsius,  relati 
humidity  in  percent,   and  resultant  winds  in  degrees  and  knots. 


*  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  moreacci 
evaluations  of  pressure,  and  consequently  height,  at  pressures  lower  than  5C 
They  were  also  equipped  with  carbon  hygristors.  These  rawinsondes  were  cai 
aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach  highe 
titudes. 


y  beginning  April  4,    1963. 

2/  beginning  April  5.    1963. 

3/  beginning  April  23.    1963 

4/  beginning  April  26.    1963. 


SOLAR  RADIATION  DATA 

Solar  radiation  intensities,  tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the 


APRIL   1963 


Sun's  zenith  distance 

Date 

Sun's  zenith  distance 

Date 

AM. 

• 

P.M. 

A.M. 

* 

P.M. 

le.T 

7S.7* 

70.7" 

60.0* 

60.0' 

70.7' 

7S.7" 

78.7' 

78.7- 

75.r 

70.7* 

60.0° 

60.0° 

70.7* 

1ST 

78.7' 

ALBUQUERQUE,    N.    MEX. 

MADISON,    WIS. 

Air  mass 

Ail  mass 

4.19 

3.35 

2.51 

1.67 

• 

1.67 

2.51 

3.35 

4.19 

4.69 

3.75 

2.81 

1.88 

• 

1.88 

2.81 

3.75 

4.69 

Apr. 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

16 

17 

0.60 
.92 

.89 

(.71) 
(.95) 
(.74) 
.80 

D      .65 
.67 
.74 
.81 

.93 
.89 
.95 
.89 
(.82) 
.83 
.86 
.90 

0.82 

(0.97) 
.99 

1.00 

(.95) 

(1.03) 

(.92) 

.92 

D       .75 

D       .76 

D      .84 

.92 

1.03 
1.02 
1.03 
1.00 
(.93) 
.94 
.95 
1.01 

0.94 

1.09 

(1.09) 
(1.07) 
(1.16) 
(.93) 
1.03 

D       .90 

D       .87 

1.00 

1.03 

1.17 
1.14 
1.15 
1.11 
(1.10) 
1.09 
1.08 
1.13 

1.06 

1.28 
(1.21) 
(1.29) 
(1.06) 

1.16 

1.08 
1.06 
1.23 
1.20 

1.27 
1.32 
1.30 
1.29 
1.27 

1.26 
1.22 
1.26 

1.23 

1.41 
(1.42) 

1.27 
1.24 

1.36 
1.39 
1.43 
1.43 
D   1.32 

1.43 
1.43 

1.47 

1.35 

1.38 

1.07 

(1.16) 

.95 
1.09 

(1.17) 

1.22 
(1.17) 

1.24 
1.11 

0.93 

.81 
.94 

(.95) 

1.00 
1.05 

1.09 
1.04 

0.98 

0.81 
.93 

.84 
.81 

(.90) 

.89 
.81 

.94 
0.86 

0.69 

.83 

(.61) 

D       .53 
.71 

.82 

.77 
.75 

.89 

0.75 

Apr. 

3 

4 

5 

6 

9 

14 

19 

20 

30 

Aver- 
ages 

0.94 

M      .75 
S      .70 

0.80 

1.04 

M       .90 
S       .83 

0.92 

_ 
1.14 

M       .78 

S    1.03 

S      .95 

0.98 

1.32 

M   1.06 

1.24 

S    1.21 

1.21 

S    1.39 

1.47 

S    1.30 

S    1.37 
M    1.29 

1.38 
1.37 

1.31 

S   1.02 

S   1.20 

1.18 

1.16 

S    1.03 
1.10 

1.02 

S      .91 
0.97 

0.96 

S      .81 
0.89 

19 

20 

21 

BLUE    HILL  OBS.,    MASS. 

22 

23 

Air  mass 

25 

27 

28 

4.89 

3.92 

2.94 

1.96 

• 

1.96 

2.94 

3.92 

4.89 

29 

Aver- 
ages 

Apr. 

1 

5 

6 

8 

9 

12 

13 

14 

20 

21 

22 

26 

27 

28 

29 

Aver- 
ages 

0.89 
.95 
.94 
.84 
.83 
.78 
.98 
.89 

.76 
.87 
.83 

.77 
.77 
.77 

0.86 

1.07 

1.06 

1.01 

.96 

.91 

.93 

1.06 

1.00 

.87 
.99 
.91 
.89 
.84 
.88 

0.96 

1.17 
1.18 
1.13 
1.07 
1.04 
1.01 
1.16 
1.12 

1.00 
1.12 
1.03 
1.01 
1.03 
1.01 

1.08 

1.33 
1.30 
1.29 
1.22 
1.18 
1.21 
1.32 
1.24 

1.21 
1.27 
1.18 
1.20 
1.22 
1.21 

1.24 

1.51 
1.39 

1.40 
1.44 
1.46 
1.46 

1.49 

1.42 

1.45 

1.33 
1.12 
1.28 
1.21 
1.28 
1.24 
1.25 
1.16 

1.22 

1.15 

1.22 

1.18 
.87 
1.07 
1.04 
1.11 
1.07 
1.07 
.93 

1.03 
.98 

1.04 

1.07 
.67 
.96 
.91 
.99 
.96 
.94 
.79 

.87 

.84 

0.90 

0.96 
.50 
.87 
.78 
.87 
.81 
.86 
.71 

MAUNA   LOA   OBS.,    HAWAII 

Air  maas 

3.36 

2.69 

2.01 

1.34 

♦ 

1.34 

2.01 

2.69 

3.36 

.77 

Apr. 

5 

6 

7 

8 

11 

1.12 
1.12 
1.15 
1.03 
1.13 

1.12 

1.17 
1.14 
1.10 
1.18 

1.13 

1.21 
1.22 
1.23 
1.20 
1.20 

1.21 

1.25 
1.23 

1.27 
1.22 

1.31 
1.32 
1.32 
1.28 
1.30 

1.30 
1.32 
1.34 
1.33 

1.36 
1.32 

1.44 
1.44 

1.39 
1.42 
1.41 
1.43 
1.46 
1.44 
1.44 

1.46 
1.43 

1.52 
1.54 

1.58 
1.55 

1.42 
1.41 

1.42 

1.30 
1.29 

1.30 

nil 

1.22 
1.18 

1.20 

1.15 
1.10 

1.13 

.74 
0.79 

20 

22 

23 

TUCSON,    ARIZ. 

24 

25 

26 

Air  mass 

27 

29 

4.56 

3.65 

2.74 

1.83 

* 

1.83 

2.74 

3.65 

4.56 

Aver- 
ages 

Apr. 

1 

4 

5 

6 

8 

11 

12 

13 

16 

17 

18 

19 

20 

21 

22 

23 

24 

27 

28 

29 

30 

Aver- 
ages 

1.00 
.80 
.90 
.90 
.90 

.90 
.90 
.60 
.90 
.80 
.90 

.90 

.80 
.90 
.90 

0.90 

0.90 
1.00 
1.00 
1.00 
I  nop 

1.00 
1.00 

.70 
1.00 

.90 
1.00 

1.00 

.90 
1.00 
1.00 

1.00 

1.10 
1.10 
1.10 
1.20 
erative 

1.10 

1.10 

.90 

1.10 
1.10 

1.10 

1.20 
1.10 

1.10 

1.30 
1.30 

In 
In 

1.20 
1.30 

operatlv 
operatlv 

e 
e 

1.30 
1.30 

1.10 

1.10 

0.90 

.90 

1.00 

1.00 

.90 

.90 

1.00 

.80 

0.90 



OMAHA,    NEBR. 



Air  mass 

0.70 

4.78 

3.82 

2.87 

1.91 

• 

1.91 

2.87 

3.82 

4.78 

.80 

.80 
.90 
.90 

.80 
.90 
.90 

.70 
0.80 

Apr. 

3 

4 

6 

16 

17 

19 

21 

25 

30 

Aver- 
ages 

S    0.71 
S       .71 

H      .62 

S       .65 
H      .34 

0.61 

S    0.80 

S      .82 

HS      .69 

S      .69 

S      .78 
M       .46 

0.77 

S   0.90 

S      .94 

HS      .79 

S       .85 

S       .93 

M       .62 

HM       .67 

0.81 

S   1.09 

M      .96 
M       .79 
S    1.06 

0.99 

M    1.03 

HM   1.09 
HM    1.24 

1.12 

M    0.81 

S      .92 
0.87 

M  0.50 

S      .51 
0.51 

M   0.33 

S      .44 
0.39 

M    0.24 

S       .29 
0.27 

(    )      Clouds   present 

GUAM,    M.    I. 

M        Moderate   haze    -   indeterminable 
HS        Slight    haze 

Air  mass 

D        Dust 

♦        Values   corresponding   to   true   solar   noon. 

4.92 

3.93 

2.95 

1.97 

• 

1.97 

2.95 

3.93 

4.92 

Apr. 
12 





M  0.86 













Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter        An  explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station    listed    above   appears 


in  the  February  1957  issue,   Vol,    8.    No,    2,   page  63,of  this  publication. 
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Chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  April  1963. 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),  April  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931 160)  for  first-order  Weather  Bureau  stations. 
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Chart  V.     A.  Percentage  of  Mean  Monthly  Snowfall,  Aprin963. 


B.  Depth  of  Snow  on  Ground  (Inches),  7:00  a.  m.  E.  S.  T,  April  1963. 


A.   Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 

B.  Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 

It  is  based  on  reports  from  Weather  Bureau  and  cooperative  stations. 


chart  VI.      A.  Percentage  of  Possible  Sunshine,  April  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  April  1963. 
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A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.     A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  April  1963. 


B.  Percentage  of  Mean  Daily  Solar  Radiation,  April  1963. 


A.     Mean  daily  solar  radiation,  direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys  (1  langley  =   1  gm.    cal.    cm^M 
and  recorded  in  International  PyrheUometer  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,  and  corrected  to  the  International  PyrheUometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  April  1963.      Resultant  Winds. 
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B.  30-mb.  Surface,  1200  GMT,   April  1963.      Resultant  Winds. 
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Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 


USCOMM--WB--ASHEVILLE 7-24-63 1825 


;3<:..  5"/  '  i^/s 


U.  S.  DEPARTMENT  OF  COMMERCE 

LUTHER  H.  HODGES,  Secretary 

WEATHER  BUREAU 


F.  W.  REICHELDERFER,  Chief 


CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 


1963 
Volume  14  No.  5 


ASHEVILLE:   1963 


CONTENTS 

SURFACE  DATA  Page 

General  Summary  of  Weather  Conditions 225 

Condensed  Climatological  Data  -  States 226 

Climatological  Data  -  Stations  -  English  Units 227 

Climatological  Data  -  Stations  -  Metric  Units 235 

Heating  Degree  Days 242 

Storm  Summary 243 

General  Summary  of  River  and  Flood  Conditions 244 

Flood  Stage  Data 246 

UPPER  AIR  DATA 

Rawinsonde  Data 247 

SOLAR  RADIATION  DATA 

Solar  Radiation  Intensities 254 

Daily  Totals  and  Monthly  Averages--- 255 

Net  Radiation 257 

TOTAL  OZONE  DATA 257 

CHARTS  I -XVI I 258 


NOTE:  Delayed  data  and  corrections  will  be  carried  in  the  June  and  December 
issues  of  this  publication. 

SUBSCRIPTION  PRICE:  Monthly  20  cents  and  annual  40  cents  per  copy;  yearly 
subscription,  including  monthly  and  annual  issues,  $2.  50  domestic,  $3.  50  foreign. 
Checks  and  money  orders  should  be  made  payable  to  the  Superintendent  of  Doc- 
uments. Remittance  and  correspondence  regarding  subscriptions  should  be  sent  to 
"Superintendent  of  Documents,  Government  Printing  Office,   Washington  25,    D.    C.  " 


CLIMATOLOGICAL  DATA 


NATIONAL  SUMMARY 


Volume  14  No.  5 


MAY  1963 


GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


At  the  beginning  of  May,  cold  air  was  pushing  southward 
over  the  eastern  half  of  the  Nation.  It  brought  record-low 
temperatures  to  numerous  locations  from  Kansas  to  Ten- 
nessee and  northeastward.  A  few  flakes  of  snow  fell  in 
Pennsylvania,  Maryland,  Washington,  D.  C.  ,  and  north- 
eastward through  New  England. 

Meanwhile,  gusty  southerly  winds  brought  summer  tem- 
peratures, increasing  cloudiness,  and  scattered  thunder- 
storms to  the  Great  Plains.  Cool,  wet  weather  prevailed 
in  the  Far  Northwest. 

Warm  weather  spread  eastward  from  the  Great  Plains 
early  in  the  second  week  of  May  and  numerous  stations 
over  the  central  and  eastern  United  States  registered 
record-breaking  high  temperatures  on  the  8th  or  9th.  On 
May  9,  the  temperature  at  Washington  National  Airport 
reached  96°,  the  highest  temperature  ever  recorded  in 
May  at  that  location. 

Cool,  rainy  weather  continued  in  the  Far  Northwest. 
Temperatures  at  Portland,  Oreg. ,  averaged  belownormal 
on  each  of  the  first  13  days  of  the  month.  Rain  fell  at 
Roseburg,  Ore.,  on  each  of  the  first  11  days.  Hot,  dry 
weather  continued  in  the  Southwest.  Temperatures  at 
Tucson,  Ariz.  ,  averaged  above  normal  on  each  of  the 
first  12  days  of  May,  and  the  only  rain  in  the  entire  month 
was  a  light  sprinkle  on  the  15th.  Although  humid  air  pre- 
vailed over  the  southern  Plains,  wide  areas  over  the 
southern  Plains  and  the  lower  Mississippi  Valley,  as  well 
as  the  southwestern  deserts  and  southern  Rockies,  re- 
ceived no  rain. 

Shortly  before  midmonth,  another  batch  of  cool  Canadian 
air  began  pouring  over  the  border  into  the  northern  tier  of 
States  producing  general  cloudiness  from  Washington  to 
Maine,  This  put  thfe  warm  air  in  full  retreat.  Widespread 
thundershowers  occurred  in  the  North  Central  and  North- 
east. Snow  fell  in  the  northern  Rockies  and  in  northern 
New  England.  Seven  inches  fell  at  Farmington,  Maine, 
and  4  inches  at  Corinna,  Maine.  A  fall  of  1.  5  inches  in 
the  hills  of  northwestern  Connecticut  set  anew  record  for 
the  State  for  so  late  in  the  season. 

The  front  continued  southward  setting  off  thunderstorms, 
some  accompanied  by  hail,  as  it  progressed.  Hail,  with 
some  stones  as   large  as  baseballs,   fell  on  May    10  a  few 


miles  east  of  Evansville,  Ind.  Hail  of  similar  size  fell  in 
Marshall  County,  Kans.  Heavy  hail  fell  near  Benkelman, 
Nebr.  ,  and  hail  in  Spartanburg  County,  S,  C.  ,  destroyed 
1,  000  acres  of  peaches  and  damaged  2,  000  acres  more. 

As  the  front  approached  the  Gulf,  a  mass  of  cold  air 
centered  over  South  Dakota  and  Nebraska  tumbled  the 
temperatures  over  the  North  Central  and  Northeast  to  set 
more  new  records  on  May  21,  22,  and  23.  Frosts  occur- 
red as  far  south  as  St.  Louis,  Mo.  Frost  damaged  corn 
at  Columbia,  Mo.  ,  on  the  22d,  killed  20  to  30  percent  of 
the  field  tomatoes  in  the  Toledo,  Ohio,  area  on  the  23d, 
and  damaged  strawberries  near  Syracuse,  N.  Y.  ,  on  the 
24th.  The  high  pressure  area  moved  out  to  the  Atlantic, 
and  the  Northeast  recovered  from  the  low  temperatures 
shortly  before  the  end  of  the  month.  Thunderstorms  oc- 
curred in  the  Ohio  and  Mississippi  Valleys,  in  the  Deep 
South,  and  along  the  Atlantic  coast.  Scattered  thunder- 
storms broke  out  in  the  Rockies.  Other  areas  of  thunder- 
storms were  the  Great  Plains  and  the  Pacific  coast.  The 
month  ended  with  warm  temperatures  over  much  of  the 
Nation. 

Temperatures  for  May  averaged  below  normal  over 
most  of  the  area  northeast  of  a  line  from  Spokane,  Wash., 
to  Jacksonville,  Fla.  ,  and  along  the  Pacific  coast  from 
the  mouth  of  the  Columbia  River  to  San  Diego.  Else- 
where, temperatures  averaged  above  normal.  Tempera- 
ture departures  ranged  from  -4°  in  the  extreme  north- 
west corner  of  North  Dakota,  in  the  extreme  northwest 
corner  of  Vermont,  and  the  eastern  edge  of  North  Caro- 
lina, to  +4°  in  central  Nevada,  in  northern,  western,  and 
eastern  Colorado,  and  in  a  small  area  south  of  Tucson, 
Ariz. 

A  few  widely  scattered  areas  received  more  than  6 
inches  of  rain  during  May.  Most  of  the  Country  east  of 
104°  west  longitude  received  more  than  2  inches.  Wide 
areas  in  Arizona,  Utah,  Colorado,  New  Mexico,  and  Cali- 
fornia received  no  rain  or  only  light  scattered  showers. 

The  outstanding  features  of  the  month  were  the  cold 
temperatures  and  snow  over  the  Northeast  on  the  1st,  the 
record-breaking  high  temperatures  over  the  North  Cen- 
tral and  Northeast  on  the  8th  and  9th,  and  the  late  frosts 
on  the  22d  to  24th. 
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CONDENSED  CLIMATOLOGICAL  SUMMARY 


Temperature 

Precipitation 

Monthly  extremes 

Monthly  extremes 

Section 

Station 

1 

■a 

Station 

Station 

Greatest 

Station 

Least 

'F 

'F 

In. 

Id. 

Alabama 

2  Stations 

98 

16+ 

Valley  Head 

30 

2 

Haleyvllle 

9.42 

Fort  Morgan 

0.42 

Alaska 

Annette  WBAP 

88 

21 

Kotzebue  WBAP 

5 

3 

Cordova 

17.69 

3  Stations 

.00 

Arizona 

Montezuma 

111 

22 

Fort  Valley 

16 

12 

Sanders  llESE 

.32 

131  Stations 

.00 

Arkansas 

2  Stations 

95 

20+ 

Gravette 

27 

1 

2  Stations 

8,36 

Athens 

.31 

California 

Death  Valley 

110 

18 

White  Mountain  2 

2 

11 

Gasquet  Ranger  Station 

9.96 

106  Stations 

.00 

Colorado 

3  Stations 

101 

9+ 

Fraser 

12 

13 

Fleming  IS 

3.95 

Arboles 

.00 

Connecticut 

Hartford  WBAP 

91 

9 

Coventry 

23 

13 

Ansonla 

6.07 

Torrington 

1.49 

Delaware 

Mllford  3WN1« 

96 

4 

2  Stations 

32 

24+ 

Selbyville 

3.86 

Wilmington  Ncastle  WBAP 

1.23 

Florida 

2  Stations 

99 

17  + 

3  Stations 

40 

7  + 

Indian  Lake  Estates 

13.61 

Dry  Tortugas 

.42 

Georgia 

3  Stations 

97 

11  + 

Blairsvllle  Exp  Station 

25 

2 

Tifton  Exp  Station 

9.40 

Columbus  WBAP 

1.17 

Hawaii 

do 

88 

31+ 

Mauna  Loa  Slope  Obs. 

28 

25+ 

Puohokamoa  2  343 

52.27 

2  Stations 

.39 

Idaho 

2  Stations 

94 

22+ 

Blackfoot  2SSW 

18 

2 

Island  Park  Dam 

5.52 

Conda 

.30 

Illinois 

do 

94 

10+ 

Marengo 

25 

1 

Alton  Dam  26 

6.52 

Chenoa 

.78 

Indiana 

do 

93 

10 

2  Stations 

22 

1 

Newberry 

6.19 

Fowler 

.83 

Iowa 

do 

94 

9+ 

Sanborn 

22 

22 

Charles  City 

6.25 

Rock  Rapids 

,42 

Kansas 

Ashland 

104 

10 

Topeka  WBAP 

26 

1 

Horton 

7.41 

Hoxie 

.59 

Kentucky 

Plkevllle 

93 

9 

4  Stations 

24 

2+ 

Manchester  4SE 

8.10 

Rochester  Lock  3 

1.38 

Louisiana 

Book 

99 

15 

3  Stations 

41 

23+ 

Elizabeth  INW 

6.01 

Pontchartraln  Causeway 

.19 

Maine 

Sanford  2NNW 

85 

9 

Squa  Pan  Dam 

20 

6 

Bar  Harbor 

6.96 

Middle  Dam 

1.94 

Maryland 

Waldorf  Police  Brks. 

98 

11 

Oakland  ISE 

23 

3 

Prince  Frederick 

6.30 

Potomac  Filter  Plant 

.85 

Massachusetts 

Lowell 

92 

9 

West  Cummington 

25 

13 

Edgartown 

8.11 

East  Pepperell 

1.87 

Michigan 

Monroe  Sewage  Plant 

89 

9 

3  Stations 

17 

11+ 

Boyne  Falls 

7.41 

Lanse  2S 

1.27 

Minnesota 

2  Stations 

92 

8+ 

Cotton  7E 

16 

11 

Hutchinson  IN 

7.05 

High  Landing 

1.15 

Mississippi 

7  Stations 

96 

25+ 

Hickory  Flat  IWNW 

34 

2 

Standard 

9.60 

Montrose 

.04 

Missouri 

3  Stations 

96 

15+ 

2  Stations 

25 

1 

Willow  Springs 

11.36 

Memphis 

2.30 

Montana 

Loma  IWNW 

92 

31+ 

Boyes 

14 

21 

2  Stations 

4.50 

Missoula  WBAP 

.25 

Nebraska 

Franklin 

96 

8 

Nenzel  20S 

20 

22 

Nebraska  City 

6.00 

Minden 

.32 

Nevada 

Overton 

106 

10 

Mt  Rose  Highway  Sta 

18 

9 

Vya 

3.76 

8  Stations 

.00 

New  Hampshire 

Windham 

87 

9 

Grafton 

22 

24 

Tamworth  2 

4.08 

Lebanon  FAA  Airport 

1.97 

New  Jersey 

Hammondton  2NNE 

94 

10 

3  Stations 

28 

24+ 

Long  Branch 

4.63 

Princeton  Water  Works 

.69 

New  Mexico 

Carlsbad  FAA  AP 

102 

11 

2  Stations 

17 

13 

Tatum  ISSW 

4.63 

28  Stations 

.00 

New  York 

Poughkeepsie 

95 

9 

Franklinville 

15 

11+ 

Highmarket 

6.05 

Canaseraga 

.56 

North  Carolina 

4  Stations 

98 

11  + 

2  Stations 

23 

2 

Wilmington  WBAP 

8.68 

Canton  ISW 

1.39 

North  Dakota 

Valley  City 

92 

7 

Wishek 

14 

22 

Rlchardton  Abbey 

7.16 

Beach 

.87 

Ohio 

2  Stations 

94 

10 

Tom  Jenkins  Dam 

22 

2 

Ripley  Exp  Farm 

4.96 

Cleveland  WBAP 

1.00 

Oklahoma 

Magnum  Research  Station 

106 

10 

Grove  IE 

29 

1 

Moravia  2NNE 

6.34 

Daisy  2ENE 

.34 

Oregon 

Molalla  INW 

101 

20 

Crater  Lake  NP  Hqs 

16 

12 

Brookings 

14.15 

Crescent  Lake 

.23 

Pennsylvania 

Farrell  Sharon 

97 

9 

Coudersport  3NW 

14 

6 

Long  Pond  2W 

6.86 

New  Station 

.76 

Puerto  Rico 

2  Stations 

94 

23+ 

3  Stations 

59 

8+ 

Marlcao 

25,13 

Melanla  Dam 

1.04 

Rhode  Island 

Providence  WBAP 

88 

9 

Greenville 

31 

24+ 

Kingston 

4.82 

Greenville 

3.29 

South  Carolina 

2  Stations 

99 

12+ 

3  Stations 

28 

2 

McCall 

6.47 

Sulllvans  Island 

.77 

South  Dakota 

do 

96 

25+ 

Custer 

15 

21 

La  Delle  7NE 

6.31 

Mcintosh 

.28 

Tennessee 

do 

93 

12+ 

Mountain  City  2 

22 

2 

Unicoi  2ESE 

6.45 

Neptune  3S 

1.40 

Texas 

Castolon 

106 

11 

Gruver 

36 

1 

Farmersville 

11.42 

4  Stations 

.00 

Utah 

St  George  PH 

98 

20+ 

Bryce  Canyon  FAA  AP 

18 

12 

Park  Valley 

2.55 

11  Stations 

.00 

Vermont 

Vernon 

85 

10 

North  Danville 

20 

12 

Wardsboro 

5.10 

Montpelier  FAA  Airport 

1.75 

Virginia 

Newport  News  Press  Dldg 

98 

10 

Peaks  of  Otter 

19 

1 

Williamsburg  2N 

7.20 

Quantico  IS 

,58 

Washington 

Pdckwood 

97 

29 

Mount  Spokane  Summit 

17 

4 

Washougal  8ENE 

6.55 

Stockdill  Ranch 

.12 

West  Virginia 

2  Stations 

95 

10  + 

Birch  River  6SSW 

17 

2 

Pickens  1 

6.04 

Mathias 

.65 

Wisconsin 

St  Croix  Falls 

89 

7 

Necedah  2NNW 

17 

1 

Eau  Claire  FAA  AP 

5.15 

Bayfield  6N 

.76 

Wyoming 

2  Stations 

90 

8+ 

Foxpark 

15 

20 

Alta  INNW 

3.98 

Wamsutter  IN 

.05 

And  also  on  an  earlier  date  or  dates 


NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation.     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.     (See  individual  Climatological  Data  for  times  of  observations). 
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HEATING  DEGREE  DAYS 


(Base   65"F.) 


State  and  station 


Cuzrent 
season 


ALABAMA 
BlrmlngtiaiD 
Huntsvllle 
Mobile 
Montgomery 

ALASKA 
Anchorage 
Annette 
Barrow 

Barter  Island 
Bethel 
Cold  Bay 
Cordova 
Fairbanks 
Juneau 
King  Salmon 
Kotzebue 
McGrath 
Nome 

St.  Paul  Island 
Shemya 
Yaltutat 

ARIZONA 
Flagstaff 
Phoenix  (U) 
Phoenix 
Prescott 
Tucson 
Winslow 
Tuma 

ARKANSAS 
Ft.  Smith 
Little  Rock 
Texarkana 

CALIFORNIA 
Bakersf ield 
Bishop 
Blue  Canyon 
Burbank 
Eureka  (U) 
Fresno 
Long  Beach 
Los  Angeles  (U) 
Los  Angeles 
Mt.  Shasta  (R) 
Oakland 

Point  Arguello  (R) 
Red  Blutf 
Sacramento  (U) 
Sacramento 
Sandberg  (R) 
San  Diego 
San  Francisco  (U) 
San  Francisco 
Santa  Catallna 
Santa  Maria 
Stockton 

COLORADO 
Alamosa 
Colorado  Springs 


CONNECTICUT 
Bridgeport 
Hartford 
Middletown 
New  Haven 

DELAWARE 
Wilmington 

DIST.  OF  COLUMBIA 
Washington  (U) 
Washington 

FLORIDA 
Apalachlcola  (U) 
Daytona  Beach 
Fort  Myers 
Jacksonville 
Key  West 
Lakeland  (U) 
Miami 

Miami  Beach 
Orlando 
Pensacola  (U) 
Tallahassee 
Tampa 
West  Palm  Beach 

GEORGI A 
Athens 
Atlanta 
Augusta 
Columbus 
Macon 
Rome 

Savannah 
Thomasville  CU) 

IDAHO 
Boise 
Idaho  Falls  46W  (R) 


557 
442 
1214 
1172 
751 
745 
614 
482 
500 
661 
943 
615 
842 
890 
781 
583 


3005 
3487 
1889 
2612 


10013 
5748 
18360 
17789 
12342 
8683 
8689 
13351 
8029 
10447 
14692 
13754 
13082 
10166 
8554 
8162 


6638 
1052 
1273 
3981 
1529 
4445 
690 


3430 
3283 
2654 


14 

2083 

98 

4008 

424 

5090 

83 

1560 

336 

4048 

30 

2482 

28 

1379 

37 

1186 

63 

1406 

291 

5317 

177 

2760 

317 

3386 

75 

2664 

100 

2546 

115 

2842 

319 

4117 

43 

1301 

234 

2807 

247 

3070 

228 

245 

2854 

78 

353 

8091 

167 

5574 

156 

5678 

32 

5530 

87 

5073 

255 

6112 

222 

6951 

285 

6909 

272 

6215 

180 

5492 

84 

4495 

87 

4638 

1 

1552 

0 

1093 

0 

428 

4 

1499 

0 

79 

0 

797 

0 

246 

0 

122 

0 

833 

1 

1773 

8 

1890 

0 

820 

0 

337 

43 

3210 

42 

3397 

31 

2759 

14 

2674 

12 

2512 

49 

3733 

21 

2228 

5 

1825 

164 

5260 

323 

7640 

."I 


2779 
3070 
1659 
2291 


10549 
6823 
19217 
18938 
12794 
9292 
9320 
14057 
8694 
10935 
15469 
14025 
13598 
10467 
8975 
8657 


6849 

1598 
4347 
1882 
4662 
878 


3292 
3219 
2533 


2122 
4239 
5401 
1628 
4358 
2605 
1779 
1331 
1980 
5563 
2780 
3352 
2515 
2419 
2502 
4152 
1416 
2821 
2889 

2802 


8361 
6421 
5922 
5620 
5447 


5590 
6202 

5852 
4924 

4224 


1308 
879 
442 

1239 
108 
661 
214 
141 
782 

1451 

1485 
683 
253 


2929 
2961 
2397 
2383 
2136 
3326 
1819 
1529 


5739 
8283 


State  and  statio 


Current 
season 


IDAHO  (Cont'd.) 
Idaho  Falls  42NW  (R) 
Lewiston 
Pocatello 

ILLINOIS 
Cairo  (U) 
Chicago  (Midway) 
Chicago  (O'Hare) 
Moline 
Peoria 
Rockford 
Springfield 

INDIANA 
Evansville 
Ft.  Wayne 
Indianapolis 
South  Bend 

IOWA 
Burlington 
Des  Moines 
Dubuque 
Sioux  City 
Waterloo 

KANSAS 
Concordia 
Dodge  City 
Goodland 
Topeka 
Wichita 

KENTUCKY 
Lexington 
Louisville 

LOUISIANA 
Alexandria 
Baton  Rouge 
Lake  Charles 
New  Orleans 

(Audubon  Park) 
New  Orleans 
Shreveport 

MAINE 
Caribou 
Greenville  (U) 
Portland 

MARYLAND 
Baltimore  (U) 
Baltimore 
Frederick 

MASSACHUSETTS 
Blue  Hill  Obs.  (R) 
Boston 
Nantucket 
Pittsfield 
Worcester 

MICHIGAN 
Alpena 

Detroit  (City  AP) 
Detroit 

(M.  Wayne  Co.) 
Detroit 

(Willow  Run) 
Escanaba  (U) 
Flint 

Grand  Rapids 
Lansing 
Marquette  (U) 
Muskegon 

Ste.  Marie 

MINNESOTA 
Duluth 

Internat.  Falls 
Minneapolis 
Rochester 

Cloud 

MISSISSIPPI 
Jackson 

ridian 
Vlcksburg  (U) 

MISSOURI 
Columbia 
Kansas  City 
St.  Joseph 
St.  Louis  (RFC) 
St.  Louis 
Springfield 

MONTANA 
Billings 
Butte 
Glasgow 
Great  Falls 
Havre 
Helena 
Kallspell 
Miles  City 
Missoula 


o 


7956 
5253 
6438 


4163 
6503 
7003 
6888 
6673 
7208 
5932 


5115 
6753 
6183 
7020 


6343 
6811 
7557 
6626 
7464 


5373 
4658 
5585 
5189 
4528 


5098 
4991 


2437 
1753 
1775 
1325 

1768 
2343 


990 

9679 

7721 


4579 
5320 
5766 


6688 
587  5 
5993 
7944 
7275 


8957 
6762 
7113 

7073 

8845 
7660 
7176 
7503 
8730 
7110 
9463 


9692 

10190 
8274 
8240 
8495 


2561 
2773 
2404 


5176 
4857 
5526 
4717 
5112 
4585 


6344 
8653 
7752 
6763 
7444 
7282 
7710 
7049 
7616 


8568 
5452 

6900 


3821 
6071 

6339 
5992 
6770 
5514 


4580 
6223 
5660 
6382 


6081 
6506 
7298 
6962 
7167 


5347 
4977 
6099 
5170 
4614 


4685 
4715 


1620 
1491 


1475 
2211 


9584 

7400 


4111 
4654 
5075 


6299 
5598 
5860 
7473 
6891 


7978 
6227 
6412 

6201 

8322 
6935 
6819 
6840 
8216 
6916 
9042 


9741 
10432 

8308 
■  8083 

8774 


2239 
2289 
2041 


5034 
4859 
5469 
4484 
4803 
4555 


6957 

8846 
7360 
8523 
7934 
8423 
7632 
7906 


State  and  station 


Current 
season 


NEBRASKA 
Grand  Island 
Lincoln  (U) 
Norfolk 
North  Platte 
Omaha 

Omaha  N.  Omaha  AP 
Scottsbluff 
Valentine 

NEVADA 
Elko 
Ely 

Las  Vegas 
Reno 
Tonopah 
Winnemucca 

NEW  HAMPSHIRE 
Concord 

Mt.  Washington 
Obs.  (R) 

NEW  JERSEY 
Atlantic  City 
Atlantic  City  (U) 
Newark 
Trenton  (U) 

NEW  MEXICO 
Albuquerque 
Clayton 
Raton 
Roswell 
Silver  City 

NEW  YORK 
Albany 
Binghamton 
Buffalo 
New  York  (U) 
New  York 

(LaGuardia) 
Rochester 
Schenectady 
Syracuse 

NORTH  CAROLINA 
Asheville  (U) 
Cape  Hatteras  (R) 
Charlotte 
Greensboro 
Raleigh 
Wilmington 
Winsto 


lem 


NORTH  DAKOTA 
Bismarck 
Devils  Lake  (U) 
Fargo 

Grand  Forks  FAA 
Pembina 
Williston 

OHIO 
Akron 

Cincinnati  (U) 
Cincinnati 
Cincinnati  Obs. 
Cleveland 
Columbus 
Columbus  (U) 
Dayton 
Mansfield 
Sandusky  (U) 
Toledo 
Youngstown 

OKLAHOMA 
Oklahoma  City 
Tulsa 

OREGON 
Astoria 
Burns  (U) 
Eugene 
Meacham 
Medford 
Pendleton 
Portland  (U) 
Portland 
Roseburg 
Salem 
Sexton  Summit 


(R) 


PENNSYLVANIA 
Allentown 
Erie 

Harrisburg 
Philadelphia  (U) 
Philadelphia 
Pittsburgh  (U) 
Pittsburgh 
Reading  (U) 
Scranton 
Willlamsport 

RHODE  ISLAND 
Block  Island 
Providence 


•^  M 
O  9 
'S  S 


6610 
5741 
6602 
6299 
5983 
6372 
6187 
6738 


6817 
6923 
2384 
5725 
5363 
6132 


7532 
13830 


5147 
4999 
5379 
5452 


4236 
4741 
5774 
3779 
3593 


7390 
7650 
7329 
5256 
5391 

7198 
7111 
7260 


4386 
3039 
3661 
4166 
3875 
2892 
3988 


8113 
9280 
8654 
8695 
8995 
8208 


6758 
4843 
5863 
5310 
6789 
6412 
5750 
6216 
6977 
6458 
7175 
7140 


3702 
369 


4752 
6441 
4545 
7362 
4982 
4937 
3899 
4352 
4193 
4760 
5851 


6359 
6882 
5712 
4857 
5575 
5622 
6698 
5495 
6826 
6621 


6137 
6150 


6144 
5834 
6931 
6627 
6188 
6g98 
6688 
7341 


7248 
7508 
2640 
5970 

6608 


7308 
13217 


5058 
4968 


4303 
5140 
6165 
4072 


6830 
7280 
7135 
4853 
4805 

6700 


4042 
2612 
3125 
3805 
3393 
2347 
3595 


8888 
9763 
9172 


6282 

5024 
4797 
6366 
5417 

5576 
6343 
5760 
6434 
6158 


3844 
3688 


5013 
6780 
4591 
7535 
4635 
5188 
4031 
4530 
4368 
4536 
6038 


5786 
6391 
5193 

5104 
5041 
5948 
4945 
6408 
5910 


5615 
5903I 


State  and  station 


SOUTH  CAROLINA 
Charleston  (U) 
Charleston 
Columbia 
Florence 
Greenville- 
Spartanburg 

SOUTH  DAKOTA 
Huron 
Pierre 
Rapid  City 
Sioux  Falls 

TENNESSEE 
Bristol 
Chattanooga 
Knoxville 
Memphis  (U) 
Memphis 
Nashville 
Oak  Ridge 

TEXAS 
Abilene 
Amarillo 
Austin 
Brownsville 
Corpus  Chrlstl 
Dallas 
Del  Rio  (U) 
El  Paso 
Ft.  Worth 
Galveston  (U) 
Galveston 
Houston  (U) 
Houston 
Laredo 
Lubbock 
Midland 
Port  Arthur 
San  Angelo 
San  Antonio 
Victoria 
Waco 
Wichita  Falls 

UTAH 
Milford 

Salt  Lake  City 
Wendover 

VERMONT 
Burlington 

VIRGINIA 
Lynchburg 
Norfolk 
Richmond 
Roanoke 

WASHINGTON 
Olympia 
Seattle  (U) 
Seattle 

Seattle-Tacoma 
Spokane 

Stampede  Pass  (R) 
Tatoosh  Island  (R) 
Walla  Walla 
Walla  Walla  (U) 
Yakima 

WEST  VIRGINIA 
Charleston 
Huntington 
Parkersburg  (U) 

WISCONSIN 
Green  Bay 
La  Crosse 
Madison 
Milwaukee 

WYOMING 
Casper 
Cheyenne 
Lander 
Sheridan 


Current 

season 

■3 
§ 
S 

■a 
g 
a 

II 

14 

2160 

29 

2458 

41 

2859 

51 

2902 

53 

258 

7544 

290 

6898 

253 

6609 

203 

7239 

78 

4638 

40 

3820 

64 

3957 

34 

3329 

34 

3477 

63 

4123 

73 

4366 

15 

2511 

61 

3843 

4 

1792 

0 

690 

0 

1136 

11 

2370 

0 

1447 

0 

2517 

13 

2459 

0 

1354 

0 

1435 

0 

1264 

0 

1439 

0 

995 

36 

3402 

19 

2527 

0 

1671 

7 

2165 

3 

1597 

0 

1378 

5 

2093 

22 

2800 

149 

6031 

135 

5894 

78 

5663 

385 

8700 

107 

4558 

108 

3829 

102 

4198 

89 

4583 

368 

5291 

224 

4005 

223 

4378 

255 

4804 

318 

6438 

629 

8510 

404 

5198 

182 

4825 

163 

4593 

238 

5684 

148 

5175 

102 

5082 

143 

5436 

330 

8170 

250 

7631 

299 

7994 

388 

7808 

300 

6898 

277 

6806 

286 

7262 

360 

7017 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


STORM    SUMMARY 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

0 

ALL  OTHER 

0£ 

o 

. 

^DAMAGE 

. 

^DAMAGE 

. 

^DAMAGE 

. 

^DAMAGE 

. 

^OAWAGE 

^DAMAGE 

STATE 

1 

J 
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S 

X 
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Q:  a: 

QC 

cur 

i 

(roc 

z 

QfOC 

q: 

2 

OC  QC 

QC 

q:  qc 

QC 

Z 

o 

o 

z 

-t— 

a 

z 

CUJ 

Cl 

- 

O-IU 

u 

Q 

Q-UJ 

u 

Ct 

Q.UJ 

u 

Q 

Q.  UJ 

O 

o 

- 

u 

Alabama 

1 

1 

0 

0 

4 

0 

0 

0 

4 

0 

0 

5 

0 

0 

0 

4 

0 

Alaska    N 

Arizona    * 

Arkansas 

0 

0 

4 

4 

California    * 

Colorado 

u 

0 

4 

5 

0 

0 

3 

3 

1 

0 

4 

0 

Connecticut 

0 

0 

4 

0 

0 

0 

4 

0 

Delaware    * 

Florida 

2 

2 

0 

2 

5 

0 

0 

0 

C 

4 

0 

0 

0 

Georgia 

1 

1 

0 

0 

4 

0 

0 

0 

4 

0 

0 

4 

0 

0 

0 

3 

0 

0 

0 

5 

3 

Hawaii 

1 

0 

5 

0 

Idaho 

3 

3 

Illinois    * 

Indiana 

2 

2 

0 

0 

4 

0 

0 

3 

3 

Iowa 

5 

3 

0 

0 

5 

0 

0 

5 

0 

0 

0 

5 

0 

0 

2 

4 

0 

1 

2 

5 

0 

Kansas 

5 

3 

3 

4 

6 

6 

19 

6 

1 

Kentucky 

0 

0 

4 

7 

1 

0 

0 

0 

0 

0 

4 

? 

Louisiana 

0 

0 

0 

2 

1 

2 

2 

0 

0 

0 

0 

7 

Maine 

2 

2 

0 

0 

3 

4 

0 

5 

0 

0 

0 

4 

0 

0 

0 

5 

0 

Maryland 

0 

1 

4 

0 

Massachusetts 

4 

1 

0 

0 

4 

0 

0 

2 

0 

0 

0 

4 

0 

D 

D 

Michigan 

0 

0 

5 

4 

0 

1 

5 

4 

0 

0 

5 

0 

0 

0 

0 

FC 

Minnesota 

0 

0 

4 

3 

0 

0 

0 

5 

Mississippi 

1 

3 

0 

0 

0 

0 

? 

6 

Missouri 

3 

3 

0 

1 

5 

0 

6 

5 

6 

0 

0 

5 

0 

Montana    * 

Nebraska 

3 

3 

0 

0 

5 

0 

0 

5 

6 

0 

0 

5 

4 

0 

1 

0 

0 

0 

0 

0 

F6 

Nevada    • 

New  Hampshire 

4 

3 

0 

0 

5 

0 

0 

3 

0 

0 

0 

3 

0 

New  Jersey 

6 

10 

6 

0 

New  Mexico 

2 

2 

0 

0 

2 

0 

0 

°6 

C 

0 

0 

4 

3 

0 

1 

0 

0 

0 

0 

4 

0 

New  York    * 

North  Carolina 

4 

2 

0 

4 

5 

0 

0 

4 

5 

0 

0 

5 

4 

1 

2 

5 

0 

0 

0 

5 

5 

North   Dakota    * 

Ohio 

2 

1 

0 

0 

4 

Oklahoma 

11 

1 

1 

11 

6 

0 

0 

6 

5 

0 

0 

6 

5 

0 

1 

4 

0 

0 

0 

4 

4 

Oregon   * 

Pacific    Area    * 

Pennsylvania 

0 

0 

3 

u 

0 

0 

5 

0 

Puerto  Rico   ♦ 

Rhode    Island    * 

South   Carolina 

1 

1 

0 

0 

2 

0 

0 

4 

6 

1 

0 

4 

0 

South  Dakota 

0 

0 

4 

? 

0 

0 

5 

6 

Tennessee 

0 

0 

? 

? 

0 

0 

4 

0 

0 

0 

3 

? 

Texas 

19 

9 

0 

1 

? 

0 

0 

6 

6 

0 

0 

5 

0 

1 

3 

6 

0 

3 

0 

6 

4 

Utah    * 

Vermont 

0 

0 

3 

0 

U.S.    Virgin   Is.    • 

Virginia    * 

Washington   * 

West    Virginia    » 

Wisconsin 

0 

0 

5 

0 

Wyoming   * 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

Includes  crop  damage. 

Crop  damage. 

Frost  and  freeze. 

No  report  received  by  printing  deadline. 

Dust  Devil  and  Waterspout -No  Damages. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows; 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

MAY  1963 


The  most  damaging  floods  during  May  occurred  in  the 
East  Gulf  of  Mexico  drainage.  The  floods  in  Georgia  and 
Alabama  caused  over  $1  million  in  damages.  Flooding 
reported  elsewhere  in  continental  United  States  was  mostly 
light. 

ATLANTIC  SLOPE  DRAINAGE 
The  flooding  on  the  Saluda  at  Pelzer,  S.  C.  ,  and  the 
Broad  River  at  Blair,  S.  C,  in  the  beginning  of  the  month 
was  due  to  heavy  rains  near  the  end  of  April.  Some  flood- 
ing occurred  along  the  Saluda  River  southward  to  Lake 
Greenwood.  The  Broad  River  was  in  flood  southward  to 
the  junction  of  the  Saluda  through  the  3rd.  Considerable 
lowland  flooding  occurred  on  the  Congaree  below  Colum- 
bia, S.  C.  Heavy  rain  from  the  27th  to  the  29th  caused 
additional  flooding  on  the  Saluda  at  Chappells,  S.  C.  One 
of  the  heaviest  storm  totals  noted  during  that  period  was 
5.65  inches  at  Chappells.  Dry  conditions  of  the  soil  and 
ample  reservoir  storage  restricted  flooding. 

Flooding  occurred  along  the  lower  reaches  of  the  Sa- 
vannah River  from  early  in  May  to  the  latter  part  of  the 
month  due  to  heavy  rains  during  the  last  2  days  in  April. 
The  flooding  on  the  Ocmulgee  River  at  Macon,  Ga.,  and 
on  the  Oconee  at  Milledgeville,  Ga.  ,  was  due  to  heavy 
rains  during  the  latter  part  of  April.  Additional  flooding 
occurred  along  these  rivers  during  the  latter  part  of  the 
month  due  to  heavy  rain  on  the  28-29th. 

EAST  GULF  OF  MEXICO  DRAINAGE 

Heavy  rain  (1  to  2  inches)  during  the  night  of  the  26th 
caused  flooding  along  creeks  in  the  Greater  Atlanta,  Ga., 
area.  The  main  area  affected  was  the  upper  end  of  Peach- 
tree  Creek  just  north  of  Decatur,  Ga.  The  heaviest  dam- 
age occurred  on  Misty  Valley  Road  where  many  homes 
were  surrounded  by  water  1  to  3  feet  or  more  deep.  Some 
homes  were  subjected  to  muddy  creek  water  rising  6  to 
8  inches  above  floor  levels.  A  few  bridges  in  the  area 
were  damaged  and  rendered  impassable. 

The  flooding  on  the  Apalachicola  River  at  Blountstown, 
Fla.,  from  the  4th  to  the  7th  was  due  to  heavy  rains  dur- 
ing the  last  3  days  of  April. 

This  same  storm  caused  light  to  fairly  heavy  flooding 
on  the  Oostanaula  and  upper  Etowah  in  Georgia  and  on  the 
upper  and  middle  Coosa  and  upper  Cahaba  Rivers  in  Ala- 
bama during  the  last  day  of  April  and  the  beginning  of 
May.  The  heaviest  24-hour  amount  of  rainfall  reported 
was  8.  34  inches  at  Jackson  Shoals,  Ala.  The  greatest 
3 -day  total  was  9.  55  inches  at  Collinsville,    Ala. 

Minor  flooding  occurred  on  the  Tombigbee  River  at 
Fulton,  Miss.,  from  the  28th  to  the  29th  due  to  moderate 
rains.     No  damage  was  reported. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin. --Heavy  rains  through  central 
Illinois  from  the  night  of  the  15th  to  the  17th  caused  the 
Kaskaskia  to  rise  above  flood,  starting  at  Vandalia  on  the 
17th  and  continuing  until  the  24th  at  Carlyle.  Rainfall 
totals  around  the  Carlyle  area  were  in  excess  of  3  to  4 
inches. 

Heavyrains  from  the  24th  to  the  28th  caused  the  Mera- 
mec  River  to  go  out  of  its  banks  on  the  27th  at  Steelville, 
Sullivan,  and  Pacific,  Mo.  The  flooding  continued  until 
the  30th  at  Pacific.     No  damage  was  reported. 

Missouri    Basin.  --Moderate  to  heavy  rain  during  the 


period  from  the  14th  to  the  17th  caused  minor  flooding  on 
the  Platte,  Grand,  and  Crooked  Rivers  in  Missouri  and  on 
Lincoln  Creek  at  Seward,  Nebr.  The  heaviest  rain  oc- 
curred during  the  night  of  the  14-15thwhen  1  inch  or  more 
fell  over  most  of  the  district.  Three  inches  or  more  fell 
in  a  band  from  the  lower  Nemaha  Basin  eastward  across 
St.  Joseph,  Mo.,  to  the  upper  basins  of  the  Crooked  River 
and  Shoal  Creek,   a  tributary  of  the  Grand  River. 

Rainfall  from  the  24th  to  the  28th  caused  streams  through 
southern  and  eastern  Missouri  to  approach  or  exceed  flood 
stage  at  many  points.  The  South  Grand  overflowed  at 
Brownington,  Mo.  ,  from  the  26th  to  the  30th,  and  the 
Gasconade  at  Jerome,  Mo.  ,  from  the  27th  to  the  29th. 
No  flood  damage  was  reported  from  any  of  the  flooded 
areas. 

Ohio  Basin.  --Locally  heavy  rain  (2  to  3  inches)  occur- 
red in  Paint  Creek  Area  near  Paintsville,  Ky.  ,  on  the 
2  8th.  Only  slight  overflow  occurred  in  low  places  along 
the  Creek. 

Minor  overflow  occurred  along  parts  of  the  Little  Wa- 
bash and  Skillet  Fork  in  Illinois  due  to  1  to  2  inch  rains 
on  the  16th  and  17th.     No  damages  were  reported. 

White  Basin.  --The  Black  River  exceeded  flood  stage  at 
Black  Rock,  Ark.  ,  on  the  26th  and  continued  in  flood  into 
June.  It  crested  on  the  2  8th,  5.3  ft.  above  flood  stage. 
The  Cache  River  at  Patterson,  Ark.,  went  out  of  its  banks 
on  the  29th.  All  damage  was  confined  to  crops  along  the 
rivers. 

Red  Basin. -- Minor  flooding  occurred  on  the  Sulphur 
River  at  Naples,  Tex.  ,  on  the  5th  and  6th  due  to  heavy 
rains  (2.  7  inches)  from  April  27-29.  No  damage  was 
reported. 

Lower  Mississippi  Basin.  --The  flooding  on  the  St. 
Francis  River  at  Fisk,  Mo.  ,  from  May  28  to  June  3  was 
due  to  heavy  rainfall  on  May  25-27.  The  rainfall  averaged 
2.5  inches  above  Wappapello  Dam  and  5  inches  or  more 
just  below  the  Dam.  Prior  to  the  rain  the  ground  was 
relatively  dry  and  much  of  the  rain  was  absorbed.  The 
minor  flood  was  confined  inside  the  levees  in  the  Fisk 
area  and  damage  was  negligible. 

WEST  GULF  OF  MEXICO  DRAINAGE 
The  flooding  in  the  upper  Sabine  in  Texas  which  began 
on  April  28  at  Mineola  and  continued  until  May  12  at 
Gladewater,  Tex.,  was  due  to  heavy  rains  from  April  27- 
29.  Mineola  reported  6.  95  inches  during  a  short  period 
on  the  evening  of  the  27th.  Minor  damage  occurred  to 
oil  wells  that  were  flooded.  The  use  of  pasture  land  was 
lost  during  the  overflow. 

The  Trinity  River  was  in  flood  in  the  lower  portion  at 
the  end  of  April  and  continued  in  flood  at  Trinidad,  Tex.  , 
until  the  7th.  The  overflow  was  generally  4  to  5  feet  and 
all  within  levees.  This  flooding  was  due  to  heavy  rains 
during  the  latter  part  of  April.  No  significant  damage 
was  reported  and  no  lives  were  lost  due  to  flooding. 

Very  heavy  rains  occurred  over  a  small  area  in  the  up- 
per Nueces  River  during  the  night  and  early  morning  of 
the  5th  and  6th.  This  resulted  in  a  sharp  rise  above 
Crystal  City,  Tex.  ,  and  in  considerable  flooding  in  the 
Cedar  Creek  area.  The  area  flooded  was  mainly  ranch- 
and  farmlands  with  primary  damage  to  fences  and  roads 
in  low  areas.  Some  livestock  were  drowned  and  a  few 
buildings  were  flooded.  Several  roads  were  under  water 
for  several  hours.     During  the  same  period  rains  up  to  5 
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inches  fell  over  the  upper   Leona,   upper  Frio,   and  upper 
Sabinal  Rivers,   with  minor  flooding  and  little  damage. 

PACIFIC  SLOPE  DRAINAGE 
Coquille  Basin.  --Heavy  rains  from  the  5th  to  the  7th 
caused  the  lower  Coquille  River  to  overflow  its  banks  at 
Myrtle  Point,  Oreg.  ,  the  6th  to  the  8th,  and  at  Coquille, 
Oreg.  ,  on  the  8th.  The  rainfall  during  that  period  aver- 
aged from  3  to  4  inches.  The  heaviest  amount  reported 
was  at  Brookings,  Oreg.,  where  11.51  inches  occurred 
during  that  period.  Over  8  inches  occurred  in  one  24- 
hour  period.  Little  if  any  direct  damage  resulted  from 
the  flood. 

Columbia  Basin.  --Weather  conditions  during  May 
brought  a  winter  type"  rise  to  the  Willamette  Basin  dur- 
ing the  first  half  of  the  month  and  the  snowmelt  peak  of 


MAY  1963 
the  year  to  the  lower  Snake  River  Basin  during  the  last 
half  of  the  month.  The  Willamette  at  Salem,  Oreg.  , 
reached  apeak  flow  of  near  111,000  c.f.  s.  on  the  8th, 
which  was  the  highest  in  at  least  28  years  of  record  for 
so  late  in  the  rainfall -runoff  season.  At  Harrisburg, 
Oreg.  ,  the  Willamette  exceeded  flood  stage  by  0.  2  foot 
on  the  7th.  Minor  flooding  occurred  on  the  Santiam  River 
at  Jefferson,  Oreg.  ,  on  the  7th.  The  Pudding  River  at 
Aurora,  Oreg.  ,  was  out  of  its  banks  from  the  7th  to  the 
10th,  cresting  on  the  8th,  2.8  ft.  above  flood  stage.  Dam- 
ages were  primarily  due  to  inundation  of  lowlands,  dep- 
osition of  debris,  loss  of  early  pasture,  erosion  of  banks, 
loss  of  water  pumps,  and  loss  of  mint  crops  in  the  San- 
tiam lowlands.  Stages  were  well  below  flood  stage  east 
of  the  Cascades  and  no  damages  were  reported. 
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Aisove  flood  stages 
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Date 

ATLANTIC  SLOPE  DRAINAGE 

Ft. 

Ft 

Saluda:   Pelzer,  S.  C. 

6 

Apr. 

30 

2 

9.5 

2 

Chappells,  S.  C. 

13 

29 

29 

15.1 

29 

Broad:   Blair,  S.  C. 

14 

1 

2 

16.1 

1 

Savannah:   Millhaven,  Ga. 

15 

8 

17 

15.8 

14 

Clyo,  Ga. 

11 

8 

26 

13.7 

16 

Ocmulgee;   Macon,  Ga. 

18 

1 
28 

3 
28 

19.75 
18.0 

2 
28 

Abbeville,  Ga. 

12 

8 

10 

12.85 

9 

EAST  GULF  OF  MEXICO  DRAINAGE 

Apalachlcola:   Blountstown,  Fla. 

15 

4 

7 

16.9 

6 

Oostanaula:   Resaca,  Ga. 

22 

Apr. 

30 

4 

27.2 

2 

Rome,  Ga. 

25 

Apr. 

30 

1 

26.4 

Apr.   30 

Etowah:   Canton,  Ga. 

17 

Apr. 

30 

1 

24.4 

Apr.   30 

Coosa:   Gadsden,  Ala. 

20 

Apr. 

30 

8 

25.85 

1 

Chlldersburg,  Ala. 

20 

1 

1 

21.55 

1 

Cahaba:   Centreville,  Ala. 

23 

Apr. 

30 

1 

24.7 

Apr.   30 

Tombigbee:   Fulton,  Miss. 

16 

28 

30 

17.2 

28 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin 

Skunk:   Ames,  Iowa 

10 

12 

12 

10.3 

12 

Oskaloosa,  Iowa 

15 

13 

15 

16.0 

14 

Raccoon:   Jefferson,  Iowa 

10 

13 

14 

12.35 

14 

Des  Moines:   Eddyville,  Iowa 

15 

1 

1 

15.15 

1 

Meramec:   Steelvllle,  Mo. 

12 

27 

27 

13.0 

27 

Sullivan,  Mo. 

11 

27 

28 

12.7 

28 

Pacific,  Mo. 

11 

27 

30 

14.5 

29 

Kaskaskia:   Vandalla,  111. 

18 

17 

18 

19.3 

17 

Carlyle,  111. 

21 

20 

24 

23.4 

22 

Missouri  Basin 

Platte:   Agency,  Mo. 

20 

16 

16 

20.6 

16 

Lincoln  Creek:   Seward,  Nebr. 

15 

15 

16 

16.1 

15 

Grand:   Chillicothe,  Mo. 

24 

16 

16 

24.5 

16 

Sumner,  Mo. 

26 

le 

19 

29.65 

17 

otherwise  specified) 
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River  and  station 

Flood 
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Above  flood  stages 
-dates 

Crest* 

From— 
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Stage 

Date 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

Ft 

Missouri  Basin  (Cont'd.) 

Crooked;   Richmond,  Mo. 

20 

16 

16 

21.5 

16 

South  Grand;   Brownlngton,  Mo. 

19 

26 

30 

22.5 

27 

Gasconade;   Jerome,  Mo. 

15 

27 

29 

(15.6 
(15.5 

27 
29 

Ohio  Basin 

Skillet  Fork;   Wayne  City,  111. 

15 

17 

19 

17.3 

18 

Little  Wabash;   Wilcox  (nr) ,  111. 

16 

17 

24 

20.5 

19 

White  Basin 

Black:   Black  Rock,  Ark. 

14 

26 

1/ 

19.3 

28 

Cache:   Patterson,  Ark. 

7 

29 

Red  Basin 

Sulphur;   Naples,  Texas 

22 

5 

6 

22.6 

5 

Lower  Mississippi  Basin 

St.  Francis:   Flsk,  Mo. 

20 

28 

Jun.    3 

22.0 

30 

WEST  GULF  OF  MEXICO  DRAINAGE 

Sabine;   Mineola,  Texas 

14 

Apr.   28 

4 

17.4 

1 

Gladewater,  Texas 

26 

Apr.   29 

12 

31.35 

7 

Trinity;   Rosser,  Texas 

26 

Apr.   29 

3 

30.3 

1 

Trinidad,  Texas 

28 

Apr.   29 

7 

33.1 

4 

PACIFIC  SLOPE  DRAINAGE 

Coquille  Basin 

Coqullle;   Myrtle  Point,  Oreg . 

35 

6 

8 

39.05 

7 

Coquille,  Oreg. 

21 

8 

8 

21.05 

8 

Columbia  Basin 

Santiam:   Jefferson,  Oreg. 

15 

7 

7 

15.1 

7 

Pudding;   Aurora,  Oreg. 

20 

7 

10 

22.8 

8 

Willamette;   Harrlsburg,  Oreg. 

12 

7 

7 

12.2 

7 

*   Provisional 

1/  Continued  at  end 
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0> 

Wind 

D) 

Wind 

3 

ff 

Wind 

s 
i 
1 

P 

Wind 

- 

1 

Wind 

1 

|! 

It 

u 

Z  0 

1 

1 

1 

> 

1 

g 

1 

1 

Z  0 

'o 

1 
1 

i 

> 

£ 

1 

1 

Z  0 

M 

1 

J3 

1 

1 

1 

-J 
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1 

1 
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jd 
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« 
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> 

■a 

i 

1 
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SURFACE 

31 

86 

9.4 

78 
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1.4 

1.619 

12.6 

42 

100 

3.7 

1.095 

13.7 

73 
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5.1 

29 

5.8 

70 
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3.3 

37 

7.5 

83 
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3.3 

1000 

31 
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9.3 

74 
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6.5 

64 
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4.1 
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75 
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3.9 
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31 
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8.8 

63 
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5.8 
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563 
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5.5 

55 
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4.1 
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6.3 

66 
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6.4 
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31 
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6.8 

61 
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59 
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68 
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31 
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60 
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57 
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62 
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.2 

71 
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31 
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57 
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32 
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46 
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64 
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67 
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31 

2.497 
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51 
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30 
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47 
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61 
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65 
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31 
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43 
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29 
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44 
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-  9.6 

56 
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62 
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31 
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40 
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33 
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2.6 

45 
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47 
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55 
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31 
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38 
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46 
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45 
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52 
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31 
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41 
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22.3 
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45 
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17.7 
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43 
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7.0 
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-21.0 

47 
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9.5 

500 

31 

5.640 

-18.4 
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29.0 
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-13.3 

38 
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-13.0 

43 
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-24.6 

41 
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7.0 
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44 
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10.3 
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31 

6.415 
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32.3 

6.584 

-18.6 
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29.5 

6,596 
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36 

268 

22.9 

6,234 

-29.6 

41 

98 

8.7 
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-31.0 

47 

216 

10.5 

400 

31 

7.268 

-30.0 
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34.2 

7,461 

-24.8 

254 

31.7 
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-24.4 
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26.6 

7,073 

-35.6 

98 

9.7 

7,097 

-37.1 

44 
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13.4 
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31 

8.206 

-36.9 

266 

36.5 

6,416 

-32.0 

254 

34.4 
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-31.6 
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33.8 
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6,006 

-43.4 
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31 
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-44.3 
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40.6 
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39.8 
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266 

36.3 
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13.8 
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31 

10.457 

-51.9 
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-49.6 
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45.9 
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-49.7 
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40.6 
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-53.0 

96 
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-52.6 

238 

15.9 
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31 

11.887 

-55.8 
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44.5 

12,135 
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48.4 
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45.1 
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3.7 
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31 

12.736 

-56.1 
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40.2 
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129 

2.5 

30 
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31 
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2.5 

29 
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31 

14.880 
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15,059 
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33.6 
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14.704 
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3.5 

28 

14.712 

-51.3 
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6.0 
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31 

16.299 
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22.0 
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23.9 
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32.6 
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2.5 

28 
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279 

1.0 

28 

16,468 

-52.0 

259 

6.2 

60 

30 

19.550 

-55.1 

277 

7.8 

30 

19.578 

-60.0 

215 

2.1 

19,592 

-59.9 

245 

2.3 

19.481 

-50.8 

.0 

28 

19.470 

-51.8 

258 

3.4 

50 

30 

20.717 

-54.3 

272 

5.8 

30 

20.725 

-57.1 

118 

2.3 

20,739 

-57.4 

100 

3.3 

20.668 

-50.7 

57 

2.3 

28 

20.653 

-51.7 

256 

6.0 

40 

30 

22.150 

-53.3 

279 

3.7 

28 

22.141 

-54.3 

90 

3.3 

22.164 

-53.4 

93 

3.5 

22.123 

-50.4 

81 

2.5 

27 

22.100 

-51.2 

253 

6.4 

30 

26 

24,007 

-51.4 

326 

2.1 

28 

24.000 

-51.0 

74 

8.4 

24.028 

-50.9 

68 

3.3 

30 

23.996 

-49.7 

60 

3.3 

27 

23,971 

-50.9 

261 

4.9 

25 

28 

25.196 

-49.6 

355 

2.3 

27 

25.191 

-49.2 

62 

7.4 

25 

25.221 

-48.6 

60 

2.5 

30 

25.191 

-48.7 

72 

3.5 

26 

25.158 

-50.2 

266 

4.1 

20 

25 

26.665 

-47.1 

291 

3.1 

26 

26.666 

-46.6 

61 

6.2 

23 

26,694 

-46.2 

78 

2.1 

30 

26.662 

-47.4 

83 

4.1 

24 

26.620 

-49.2 

310 

4.3 

15 

11 

28,616 

-43.2 

20 

28.582 

-43.3 

44 

4.7 

15 

26,619 

-42.6 

140 

1.0 

28 

28.581 

-45.4 

72 

6.6 

24 

28.515 

-47.3 

336 

2.1 

10 

2) 

31.304 

-41.2 

71 

9.3 

24 

31.222 

-42.5 

37 

3.7 

7 

7 

33.671 

-37.7 

22 

33.666 

-37.2 

46 

6.6 

5 

19 

36,011 

-31.4 

ATHENS. 

GA. 

BARROW.  AL 

ASKA 

BARTER  IS.. 

ALAS 

^A 

BETHEL,  ALASKA 

BISMARCK.  N.  DAK. 

991  f 

B 

1016  ► 

B 

1016  > 

<B 

1007  M8 

956  MB 

SURFACE 

31 

246 

15.8 

89 

341 

l.» 

31 

8 

-  4.4 

90 

104   3.5 

31 

15 

-  3.8 

88 

115 

1.2 

31 

39 

2.1 

91 

231 

3.1 

505 

7.0 

83 

95 

1.2 

1000 

31 

171 

31 

135 

-  3.9 

83 

103   3.7 

31 

137 

-  3.4 

86 

150 

.6 

31 

96 

208 

2.9 

129 

950 

31 

613 

17.6 

67 

331 

2.9 

31 

542 

-  3.8 

73 

112   3.3 

31 

542 

-  4.3 

81 

264 

1.9 

31 

515 

3.1 

69 

163 

7.2 

559 

64 

1.4 

900 

31 

1.072 

15.3 

63 

293 

4.3 

31 

969 

-  2.9 

67 

195   2.1 

31 

970 

-  2.3 

72 

266 

6.4 

31 

951 

.8 

67 

165 

7.8 

1,003 

8.8 

62 

267 

1.9 

850 

31 

1.556 

12.6 

62 

269 

8.0 

31 

1,422 

-  4.1 

61 

219 

4.1 

31 

1.423 

-  3.7 

64 

274 

8.0 

31 

1.408 

-  1.6 

62 

179 

6.2 

1.475 

6.8 

62 

293 

6.2 

600 

31 

2.063 

9.7 

59 

264 

10.7 

31 

1,899 

-  6.1 

55 

250 

3.9 

31 

1.900 

-  6.0 

61 

275 

9.1 

31 

1.889 

-  4.3 

61 

171 

8.0 

1.971 

4.0 

64 

291 

10.1 

750 

31 

2.599 

6.5 

53 

273 

12.4 

31 

2,405 

-  8.5 

52 

248 

4.7 

31 

2.403 

-  8.6 

58 

272 

6.7 

31 

2.392 

-  7.1 

63 

173 

8.4 

2.490 

.9 

61 

292 

13.4 

700 

31 

3.159 

3.4 

48 

279 

14.2 

31 

2,935 

-11.2 

48 

248 

4.7 

31 

2.936 

-11.2 

53 

279 

8.5 

31 

2.931 

-10.2 

60 

171 

9.1 

3.045 

-  2.3 

57 

292 

16.3 

650 

31 

3.761 

.3 

44 

278 

15.3 

31 

3,501 

-14.2 

43 

241 

5.2 

31 

3.494 

-14.4 

46 

283 

9.9 

31 

3.495 

-13.6 

59 

171 

8.0 

3.623 

-  5.7 

51 

287 

20.4 

600 

31 

4.395 

-  3.6 

45 

260 

16.7 

31 

4.105 

-17.7 

39 

253 

5.6 

31 

4.104 

-17.9 

44 

294 

10.5 

31 

4.103 

-17.0 

51 

169 

8.0 

4,253 

-  9.5 

43 

260 

26.4 

550 

31 

5.076 

-  7.9 

43 

277 

18.5 

31 

4.749 

-21.4 

42 

259 

5.8 

31 

4.745 

-21.7 

40 

292 

11.9 

31 

4.748 

-20.5 

46 

164 

8.2 

31 

4,912 

-14.0 

40 

279 

29.0 

5O0 

31 

5.813 

-12.5 

39 

282 

20.0 

31 

5.450 

-25.6 

38 

264 

8.5 

31 

5.446 

-26.0 

37 

296 

14.2 

31 

5,452 

-24.9 

47 

179 

8.2 

31 

5,637 

-18.9 

39 

276 

31.7 

450 

31 

6.610 

-17.6 

38 

279 

21.2 

31 

6.201 

-30.9 

38 

266 

9.7 

31 

6.192 

-31.0 

38 

284 

14.8 

31 

6,204 

-29.8 

45 

196 

10.3 

6,403 

-24.6 

34 

278 

34.4 

400 

31 

7.483 

-23.8 

35 

S78 

24.9 

31 

7.033 

-36.9 

39 

278 

11.9 

31 

7.026 

-37.1 

264 

17.3 

31 

7,041 

-35.3 

43 

208 

10.7 

7,261 

-30.7 

32 

275 

38.9 

350 

31 

6.444 

-31.2 

33 

281 

26.6 

31 

7.945 

-43.4 

261 

16.1 

31 

7.938 

-43.2 

284 

20.6 

31 

7.959 

-41.4 

226 

9.3 

8,195 

-37.9 

275 

42.9 

300 

31 

9.518 

-39.4 

265 

30.9 

31 

8.967 

-49.9 

269 

18.1 

31 

8.961 

-49.7 

279 

20.6 

31 

6.991 

-47.4 

243 

9.9 

9,240 

-45.3 

273 

45.7 

250 

31 

10.740 

-49.2 

268 

36.9 

31 

10.146 

-53.7 

266 

16.8 

31 

10.140 

-53.7 

280 

19.6 

31 

10.185 

-51.0 

257 

11.3 

10.436 

-52.3 

273 

51.3 

200 

31 

12.169 

-59.2 

268 

38.9 

31 

11.587 

-51.1 

2  76 

13.6 

30 

11.583 

-52.0 

2  79 

15.7 

30 

11.641 

-51.7 

253 

12.2 

11,863 

-55.9 

272 

50.1 

175 

31 

13.000 

-62.4 

269 

35.8 

31 

12.459 

-49.3 

273 

10.9 

30 

12.452 

-50.0 

291 

12.6 

30 

12.509 

-50.6 

265 

9.1 

12,714  -55.0 

275 

44.5 

150 

31 

13.952 

-61.8 

263 

34.6 

31 

13.470 

-49.3 

261 

9.7 

30 

13.461 

-49.6 

283 

11.1 

29 

13.520 

-50.6 

259 

6.4 

13.701 

-54.0 

273 

35.8 

125 

31 

15.081 

-62.2 

296 

24.9 

31 

14.666 

-49.3 

262 

6.4 

30 

14.654 

-49.8 

282 

9.3 

29 

14.706 

-51.2 

253 

4.9 

31 

14.870 

-54.3 

277 

31.7 

100 

31 

16.456 

-63.5 

286 

22.2 

31 

16.130 

-49.3 

264 

6.0 

30 

16.112 

-49.9 

295 

7.0 

29 

16.157 

-50.9 

244 

4.1 

16.299 

-55.0 

281 

24.3 

SO 

31 

17,828 

-63.1 

293 

15.2 

30 

17.596 

-49.1 

281 

2.3 

30 

17,572 

-49.4 

304 

4.9 

28 

17.605 

-50.9 

231 

2.9 

31 

17.723 

-55.1 

289 

15.0 

70 

31 

18,659 

-61.8 

304 

7.8 

30 

18.478 

-49.0 

298 

.6 

30 

18,449 

-49.2 

332 

3.7 

28 

18.474 

-50.6 

236 

2.9 

3^ 

18,578 

-54.5 

289 

13.0 

60 

31 

19,612 

-59.5 

9 

4.3 

30 

19.484 

-48-8 

11 

.6 

29 

19,454 

-49.1 

360 

2.9 

27 

19.484 

-50.6 

239 

1.9 

19,564 

-54.1 

291 

8.7 

50 

31 

20,762 

-56.7 

65 

5.1 

29 

20.680 

-48.6 

27 

1.6 

28 

20,646 

-49.0 

357 

3.3 

27 

20.672 

-50.6 

198 

.6 

20,736 

-53.6 

304 

5.2 

40 

29 

22.162 

-54.6 

64 

6.6 

29 

22.147 

-48.4 

50 

3.3 

28 

22,112 

-43.8 

21 

4.1 

26 

22.125 

-50.9 

56 

1.6 

22,174 

-52.4 

315 

2.9 

30 

26 

24.040 

-51.1 

79 

7.2 

29 

24.043 

-47.9 

61 

6.2 

26 

24,002 

-48.1 

41 

5.1 

26 

23.996 

-50.9 

71 

3.9 

24,037 

-51.3 

339 

1.4 

25 

26 

25.234 

-46.9 

87 

9.7 

26 

25.254 

-47.1 

63 

6.8 

26 

25,206 

-47.3 

44 

6.6 

26 

25.184 

-50.1 

97 

4.7 

25.228 

-49.9 

337 

1.4 

20 

22 

26.705 

-46.6 

70 

9.9 

27 

26,729 

-46.0 

65 

5.8 

24 

26.683 

-46.1 

59 

7.6 

25 

26.654 

-48.6 

88 

3.1 

26.696 

-47.9 

330 

3.3 

15 

15 

28.634 

-43.2 

63 

12.6 

27 

28,651 

-43.9 

71 

9.3 

21 

28.605 

-43.8 

72 

7.4 

20 

26.590 

-45.4 

94 

5.1 

28.610 

-44.6 

301 

3.7 

10 

26 

31,404 

-38.3 

65 

12.6 

13 

31.330 

-39.6 

11 

31.346 

-40.5 

31.330 

-40.3 

7 

25 

33,906 

-33.1 

65 

14.6 

5 

20 

36,238 

-26.0 

4 

5 

38,195 

-22.6 

BOISE.  IC 

AHO 

BROWNSVILLE 

TEX/ 

iS 

BUFFALO.  !• 

.  Y. 

BURRWOOD 

LA. 

CANTON  IS..  PAC 

IFIC 

AREA 

915  ^ 

B 

1014  f 

B 

993  ► 

B 

1018 

IB 

1009  ► 

B 

SURFACE 

31 

868 

10.7 

69 

151 

2.7 

31 

7 

22.9 

94 

139 

6.0 

31 

216 

7.8 

61 

225 

4.5 

3j 

3 

22.9 

85 

203 

1.2 

31 

4 

27.3 

81 

44 

10.9 

lOOO 

31 

115 

31 

130 

22.9 

89 

145 

12.4 

31 

156 

156 

22.8 

77 

195 

1.4 

31 

65 

26.7 

61 

52 

11.3 

950 

31 

552 

31 

575 

20.6 

84 

155 

22.0 

31 

580 

8.9 

71 

271 

10.1 

602 

19.6 

77 

184 

3.3 

31 

535 

23.4 

83 

33 

16.3 

900 

31 

1.005 

12.2 

58 

162 

1.9 

31 

1.045 

19.1 

69 

160 

20.6 

31 

1.027 

6.6 

68 

274 

11.3 

1.067 

16.9 

67 

165 

4.1 

31 

1,009 

20.7 

77 

91 

17.7 

850 

31 

1,484 

11.2 

50 

264 

1.9 

31 

1.535 

16-5 

61 

165 

14.6 

31 

1.495 

4.2 

69 

275 

13.2 

1.553 

14.5 

60 

162 

4.1 

31 

1.503 

18.1 

71 

92 

17.7 

800 

31 

1,988 

8.1 

50 

277 

4.3 

31 

2.049 

14.2 

53 

163 

9.5 

31 

1.987 

2.0 

62 

279 

16.5 

2.063 

11.9 

51 

170 

3.9 

31 

2.021 

15.9 

55 

90 

16.7 

750 

31 

2.515 

4.2 

53 

2  76 

6.4 

31 

2.588 

11.9 

44 

162 

5.1 

31 

2.507 

-   .2 

53 

281 

19.4 

2.600 

9.1 

47 

221 

3.7 

31 

2.564 

13.2 

46 

84 

16.7 

700 

31 

3.075 

.1 

56 

259 

9.1 

31 

3.167 

9.0 

42 

167 

.8 

31 

3.056 

-  2.4 

44 

262 

22.3 

3.169 

5.9 

36 

275 

2.5 

31 

3.144 

10.3 

39 

90 

15.0 

650 

31 

3.665 

-  4.1 

55 

256 

12.8 

31 

3.767 

5.4 

41 

23 

1.9 

31 

3.639 

-  5.4 

280 

25.1 

3.769 

2.5 

35 

313 

5.4 

31 

3.753 

6.6 

34 

90 

13.4 

600 

31 

4.292 

-  8.6 

55 

346 

15.9 

31 

4,427 

.9 

41 

8 

3.7 

31 

4.266 

-  9.0 

36 

282 

30.1 

4.415 

-  1.4 

35 

320 

e.o 

31 

4.411 

3.1 

33 

90 

12.6 

550 

31 

4.957 

-13.2 

53 

241 

18.7 

31 

5,110 

-  3.6 

37 

315 

8.2 

31 

4.931 

-13.5 

37 

293 

30.9 

5.096 

-  5.5 

35 

312 

6.5 

31 

5.106 

-  1.2 

29 

76 

10.7 

500 

31 

5.660 

-18.2 

50 

242 

21.4 

31 

5.667 

-  8.6 

37 

297 

11.3 

31 

5.653 

-18.4 

264 

34.0 

5.845 

-  9.9 

32 

299 

11.5 

31 

5.865 

-  5.6 

70 

11.7 

450 

31 

6,455 

-23.8 

49 

244 

25.5 

31 

6.666 

-14.0 

34 

295 

14.0 

31 

6.425 

-23.3 

283 

36.7 

6.645 

-15.4 

32 

298 

14.2 

31 

6.679 

-10.2 

90 

9.7 

400 

31 

7.310 

-30.0 

46 

244 

28.4 

31 

7.561 

-20.5 

35 

291 

16.5 

31 

7.281 

-30.2 

284 

39.1 

7.528 

-21.3 

298 

17.7 

31 

7.585 

-15.6 

128 

6.4 

350 

31 

8.247 

-37.2 

242 

29.3 

31 

8.536 

-27.3 

32 

287 

19.6 

31 

8.218 

-37.1 

289 

41.0 

8.499 

-23.4 

295 

20.8 

31 

8.579 

-22.4 

162 

5.6 

300 

31 

9.295 

-45.4 

248 

31.5 

31 

9.628 

-35.8 

285 

26.4 

31 

9.267 

-44.5 

264 

45.5 

9.564 

-37.1 

297 

25.6 

31 

9.692 

-30.8 

225 

9.5 

250 

31 

10.490 

-53.5 

253 

32.6 

31 

10.869 

-45.6 

290 

36.3 

31 

10.466 

-51.3 

262 

51.1 

10.816 

-47.1 

300 

29.9 

31 

10.959 

-41.1 

248 

11*1 

200 

31 

11.903 

-59.4 

258 

27.8 

31 

12.317 

-56.6 

266 

44.9 

30 

11,894 

-55.1 

280 

51.7 

30 

12.258 

-57.5 

302 

37.5 

31 

12.436 

-53.4 

258 

15.2 

175 

31 

12.740 

-58.4 

255 

28.8 

31 

13.154 

-61.4 

264 

47.6 

30 

12,747 

-55.2 

280 

46.2 

30 

13.093 

-61.5 

302 

40.2 

31 

13.282 

-60-3 

259 

19.5 

150 

31 

13.713 

-56.9 

259 

24.9 

31 

14.101 

-65.0 

265 

42.6 

30 

13,732 

-55.0 

279 

37.5 

30 

14.043 

-63.0 

296 

37.5 

31 

14,225 

-63-0 

259 

22.2 

125 

31 

14.870 

-56.5 

255 

20.6 

31 

15.206 

-67.6 

281 

30.3 

30 

14,897 

-54.8 

277 

26.3 

30 

15,162 

-64.6 

2  96 

30.3 

31 

15,299 

-75-5 

26  3 

23.5 

100 

31 

16.284 

-57.2 

257 

18.5 

30 

16,539 

-70.6 

262 

11.3 

30 

16.320 

-55.6 

274 

22.9 

30 

16.515 

-67.4 

305 

19.2 

31 

16,569 

-81.7 

270 

20.2 

60 

31 

17.694 

-57.7 

2  56 

12.6 

30 

17.858 

-71.0 

66 

4.5 

30 

17.742 

-55.8 

2  76 

14.6 

30 

17.856 

-67.4 

333 

10.1 

29 

17,823 

-78.3 

259 

6.0 

70 

31 

16,540 

-57.4 

264 

8.7 

30 

18.659 

-68.2 

89 

11-1 

30 

18.599 

-55.6 

230 

8.7 

30 

16.676 

-65.2 

16 

7.6 

29 

18,594 

-73.2 

107 

5.4 

60 

31 

19.512 

-57.4 

280 

5.4 

28 

19.593 

-62.7 

94 

15-3 

30 

19.577 

-54.6 

264 

6.6 

30 

19.613 

-60.7 

63 

7.0 

29 

19.505 

-68.7 

92 

22.5 

50 

30 

20.666 

-56.1 

289 

2.1 

27 

20.729 

-58.2 

96 

14.8 

29 

20.750 

-53.8 

284 

4.7 

30 

20.757 

-57.0 

74 

10.7 

23 

20,611 

-64.1 

90 

39.4 

40 

29 

22.094 

-54.4 

20 

2.7 

26 

22.154 

-54.6 

89 

16.7 

27 

22.166 

-52.5 

278 

2.7 

30 

22.181 

-53.3 

81 

12.8 

27 

21,996 

-56.0 

91 

51.5 

30 

26 

23.950 

-52-8 

28 

2-7 

26 

24.011 

-50.9 

91 

19.8 

27 

24.054 

-50.3 

294 

1.7 

30 

24,049 

-49.3 

98 

13.2 

25 

23.834 

-52.5 

90 

62.2 

25 

25 

25,135 

-51,2 

17 

3.1 

26 

25,203 

-48.7 

94 

23.1 

27 

25.249 

-48.7 

292 

3.1 

29 

25,249 

-47.1 

90 

14.0 

25 

25,021 

-43.9 

90 

61-9 

20 

20 

26.567 

-49.4 

38 

5.6 

26 

26.660 

-45.4 

93 

20.8 

24 

26.721 

-46.8 

323 

2.3 

29 

26.734 

-44.3 

91 

14.4 

24 

26,503 

-43.7 

92 

27-8 

15 

14 

28,484 

-45.8 

24 

28.615 

-41.1 

89 

24.7 

19 

23.651 

-44.1 

18 

1.9 

27 

28.680 

-40.4 

80 

18.3 

23 

28.449 

-40-7 

271 

9-1 

10 
7 

23 

31.394 

-36.7 

94 

25.3 

6 

31.430 

-37.6 

26 

31.472 

-35.2 

92 

18.7 

20 

31.217 

-39.2 

271 

18-5 

22 

33.664 

-32.7 

94 

24.1 

20 

33.965 

-33.1 

90 

15.3 

19 

33.679 

-35-6 

258 

17-1 

5 

12 

36.305 

-26.6 

5 

36.405 

-24.4 

17 

36.026 

-32.7 
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RAWINSONDE  DATA 

Average  monthly  values 


MAY    1963.. 


CAPE  HATTERASi  N. 

C. 

CARIBOU, 

ME. 

CHARLESTON 

S.  C. 

COLD  BAY.  ALASK/ 

*  2/ 

COLUMBIA. 

MO. 

1018  MB 

993  MB 

1017  MB 

1010  MB 

989  MB 

i 

. 

£• 
^ 

Wind 

s 

£■ 

^ 

Wind 

M 

-3 

Wind 

ja 

1 

Wind 

2 

t 

Wind 

CTi 

O- 

1 

M 

■■a 
ai 

ry 

D« 

li 
II 

_  a 

°  --a 
1  t 

Z  "o 

1 
1 

1 
1 

§ 

3 
> 

1 

1 

1 

-  I 
2  c 

1 
1 

1 
1 

a 

> 

1 

1 

_  3 

Jl 

1 

1 

i 

a 

a 

1 

2  0 

's, 

1 
1 

1 
1 

Ji 

J 

1 

ll 

J 

1 

1 

& 

1 

SURFACE 

31 

4 

15.8 

86 

22 

3.3 

31 

191 

6.0 

77 

246 

1.4 

31 

13 

17,0 

91 

356 

1.6 

31 

30 

3.2 

90 

170 

1.7 

31 

238 

12.9 

90 

172 

2.1 

1000 

31 

153 

16.8 

75 

356 

3.7 

31 

134 

31 

159 

18.7 

81 

345 

1.4 

31 

109 

248 

3.1 

31 

142 

950 

31 

586 

14.9 

71 

323 

4.1 

31 

555 

6.4 

61 

268 

6.2 

31 

601 

16,2 

68 

292 

2.7 

31 

522 

1.0 

79 

261 

1.4 

31 

574 

14.4 

71 

223 

6.2 

900 

31 

1.047 

13.0 

64 

310 

5.6 

31 

998 

4.7 

57 

265 

8.5 

31 

1,063 

15.9 

66 

274 

5.6 

31 

957 

-   ,8 

73 

289 

1.0 

31 

1,034 

13.1 

64 

254 

11.7 

850 

31 

1.525 

10.4 

61 

301 

7.8 

31 

1,462 

1.9 

58 

264 

10.3 

31 

1,547 

13,3 

63 

278 

7,4 

31 

1,412 

-  2,5 

71 

257 

1.6 

31 

1,513 

10.7 

60 

273 

13.0 

800 

31 

2.028 

7.8 

62 

303 

11.5 

31 

1,949 

-   .6 

57 

276 

13.0 

31 

2,055 

10.4 

59 

287 

6.4 

31 

1,892 

-  4,2 

66 

329 

5.1 

31 

2,016 

8.0 

57 

284 

13.4 

750 

31 

2.556 

5.4 

57 

292 

13.0 

31 

2,465 

-  2.9 

52 

271 

14.6 

31 

2,589 

7.1 

54 

289 

9.3 

31 

2,396 

-  6.2 

56 

265 

3.1 

31 

2,544 

5,4 

51 

285 

15.5 

700 

31 

3.120 

2.5 

54 

286 

15.7 

31 

3,007 

-  5.5 

48 

268 

17.5 

31 

3,155 

3.9 

46 

269 

11.1 

31 

2.937 

-  6.8 

50 

232 

7.4 

31 

3,108 

2.5 

45 

291 

19.2 

650 

31 

3.708 

-   .8 

56 

276 

16.7 

31 

3,584 

-  6.7 

45 

265 

20.2 

31 

3,752 

.4 

42 

289 

13.2 

31 

3,506 

-11.5 

49 

237 

10.3 

31 

3,696 

-  1.2 

41 

291 

22.0 

600 

31 

4.351 

-  4.2 

54 

277 

19.0 

31 

4,201 

-12.0 

44 

267 

21.6 

31 

4,392 

-  3.2 

41 

290 

15,7 

31 

4,119 

-14.5 

52 

248 

10.9 

31 

4,337 

-  5.3 

38 

290 

23.9 

550 

31 

5.023 

-  8.2 

46 

283 

19.0 

31 

4,657 

-16.5 

44 

265 

24.7 

31 

5,066 

-  7.4 

39 

291 

15,9 

31 

4,769 

-16.5 

50 

2  54 

12.8 

31 

5,004 

-  9.6 

290 

25.8 

500 

31 

5.766 

-12.8 

43 

289 

22.2 

31 

5,572 

-21.0 

40 

263 

30.1 

31 

5,813 

-11.6 

42 

292 

16.3 

31 

5,480 

-22.9 

50 

2  56 

16.5 

31 

5,746 

-14.3 

288 

30.7 

'tSO 

30 

6.550 

-18.3 

42 

283 

26.4 

31 

6,338 

-26,0 

261 

33.0 

31 

6,605 

-17.1 

39 

291 

20.0 

31 

6,236 

-26.2 

49 

251 

17.5 

31 

6,527 

-19.5 

283 

32.1 

<.00 

29 

7.428 

-24.3 

39 

278 

27.8 

31 

7,186 

-31.9 

34 

254 

34,6 

31 

7,487 

-23.3 

38 

288 

22.3 

31 

7,060 

-34.2 

48 

268 

17.5 

31 

7,402 

-25.7 

282 

95.6 

350 

28 

8.387 

-31.5 

38 

282 

32.4 

31 

8,116 

-36.7 

256 

40.0 

31 

8,450 

-30.4 

287 

25.8 

31 

6,002 

-40.4 

270 

20.4 

31 

6,356 

-32.9 

285 

43.5 

300 

28 

9.460 

-39.6 

286 

38.1 

31 

9,159 

-45.7 

257 

41.6 

31 

9,527 

-36.6 

287 

29.9 

31 

9,040 

-46.0 

275 

23.9 

31 

9,422 

-41.2 

284 

44.9 

250 

28 

10.682 

-49.2 

282 

43.5 

31 

10,355 

-52.4 

256 

44.1 

31 

10,752 

-46.6 

288 

30.7 

31 

10,239 

-50.6 

287 

21.6 

31 

10.635 

-50.5 

283 

51.7 

200 

27 

12.112 

-58.7 

292 

41.8 

31 

11.790 

-53.4 

260 

40.8 

31 

12,185 

-56.9 

286 

33.2 

30 

11,690 

-52.3 

291 

21.6 

30 

12,066 

-58,7 

280 

60.6 

175 

27 

12.944 

-61.2 

291 

39.4 

31 

12,652 

-52.0 

26  3 

35,4 

31 

13,015 

-62.3 

268 

33.6 

30 

12,554 

-52.2 

287 

17.5 

30 

12,900 

-60,8 

282 

51.5 

150 

27 

13.901 

-61.5 

289 

35.0 

31 

13,651 

-51.9 

256 

31.7 

31 

13,966 

-62.4 

287 

28,4 

30 

13,554 

-51.8 

285 

14.2 

30 

13,860 

-59.9 

282 

43.1 

125 

27 

15.033 

-61.0 

287 

29.1 

31 

14,832 

-52.1 

257 

26.6 

31 

15.091 

-62.2 

283 

25.5 

30 

14,734 

-52.6 

287 

9.1 

30 

14,999 

-60.1 

286 

34.6 

100 

27 

16.416 

-61.5 

286 

21.2 

31 

16.275 

-52.4 

261 

21.4 

31 

16,466 

-63.4 

292 

19.4 

30 

16,175 

-52.3 

283 

5.2 

30 

16,391 

-60.4 

288 

27.2 

80 

27 

17.802 

-60.7 

302 

13.0 

31 

17,716 

-52.7 

260 

15.2 

31 

17,638 

-63.0 

301 

12.4 

30 

17,619 

-52,0 

287 

2.5 

30 

17,760 

-60.7 

286 

18.8 

70 

27 

18.639 

-59.5 

317 

6.8 

31 

18,581 

-52.7 

254 

11.3 

31 

16,676 

-61.4 

327 

7.0 

30 

18,486 

-52.1 

18 

.6 

30 

18,612 

-59.7 

295 

12.8 

60 

27 

19.604 

-57.2 

13 

2.9 

31 

19,573 

-52.4 

245 

8.9 

30 

19,626 

-59.0 

43 

4.3 

30 

19,482 

-52.1 

52 

2.7 

29 

19,583 

-58.2 

334 

5.6 

50 

27 

20.763 

-55.2 

68 

3.9 

30 

20,753 

-51.9 

251 

8.2 

30 

20,760 

-55.7 

60 

5.6 

30 

20.662 

-51.9 

63 

2.5 

29 

20,736 

-56.4 

54 

3,6 

40 

26 

22.194 

-52.9 

62 

2.9 

29 

22,200 

-50.9 

247 

3.7 

30 

22,209 

-53.4 

87 

7.4 

30 

22,108 

-51.7 

56 

4.5 

29 

22,159 

-54.5 

74 

5,1 

30 

25 

24.059 

-50.1 

51 

2.9 

29 

24,076 

-49.8 

68 

1.0 

29 

24,071 

-50.0 

64 

8.5 

30 

23,973 

-51.4 

57 

3.9 

28 

24,014 

-51.4 

62 

2.7 

25 

25 

25,266 

-48.0 

47 

2.3 

29 

25,272 

-48.4 

75 

2.5 

28 

25,267 

-47.7 

73 

6.6 

30 

25,159 

-50,7 

90 

4.7 

24 

25,200 

-49.2 

59 

2.9 

20 

24 

26.730 

-45.3 

306 

3.1 

27 

26,752 

-46.4 

72 

4,1 

28 

26,750 

-44,7 

79 

5.8 

30 

26,617 

-49.1 

79 

2.7 

22 

26,668 

-47.1 

.0 

15 

23 

28,666 

-42.2 

332 

4,1 

27 

28,675 

-43.3 

74 

3,7 

16 

28,669 

-41,0 

43 

4.9 

30 

28,512 

-47.1 

77 

2.7 

13 

28,600 

-43.8 

286 

9.3 

10 

22 

31,441 

-36.2 

292 

7.4 

25 

31,426 

-37.8 

56 

2.9 

28 

31,225 

-42.8 

48 

5.2 

7 

22 

33,941 

-32.1 

272 

5.4 

24 

33,?20 

-30.5 

170 

1,9 

21 

33,645 

-37.6 

51 

5.8 

5 

11 

36,311 

-27.5 

12 

36,289 

-24.9 

6 

36,068 

-33.3 

DAYTON,  C 

HIO 

DEL  RIO, 

TEXA, 

DENVER.  COLO. 

DODGE  CITY 

KANS. 

EL  PASO,  TEXAS 

984  f 

e 

978  f 

B 

839  MB 

925  MB 

882  MB 

SURFACE 

31 

297 

10.1 

81 

131 

.8 

314 

21.1 

83 

115 

8.0 

31 

1,611 

8.4 

61 

210 

3.3 

31 

792 

14.1 

80 

166 

2.7 

1,193 

16.6 

44 

163 

.6 

1000 

31 

158 

121 

31 

124 

31 

123 

105 

950 

31 

586 

11.5 

65 

242 

4.1 

570 

20.3 

81 

138 

15.9 

31 

556 

31 

559 

551 

900 

31 

1,038 

9.9 

59 

277 

8.5 

1,035 

18.7 

75 

166 

17.9 

31 

1,017 

31 

1,020 

15.6 

65 

171 

8.7 

1,019 

850 

31 

1.512 

8.0 

59 

283 

11.7 

1,525 

17.4 

68 

177 

15.2 

31 

1,498 

31 

1,505 

14.8 

56 

212 

13.8 

1,512 

19.5 

32 

260 

1.9 

800 

31 

2.011 

5.6 

55 

J77 

14.2 

2,042 

15.2 

63 

192 

11,3 

31 

2,003 

11.2 

51 

249 

4.5 

31 

2,017 

12.7 

49 

233 

14.0 

2.030 

16.8 

28 

260 

6.4 

750 

31 

2.534 

3.2 

44 

2  74 

16.7 

2,587 

12.9 

48 

211 

5.8 

31 

2,538 

9.3 

44 

236 

6.4 

31 

2,553 

9.9 

44 

242 

14.0 

2,574 

13.2 

27 

251 

8.4 

700 

31 

3,093 

.3 

35 

277 

19.4 

3,164 

9.1 

46 

251 

4.7 

31 

3,109 

5.7 

42 

251 

8.7 

31 

3,126 

6.3 

43 

255 

14,0 

3,152 

8.6 

31 

243 

10.9 

650 

31 

3,679 

-  2.8 

280 

22.7 

3.772 

4.6 

44 

268 

5.6 

31 

3,705 

1.1 

43 

263 

13.6 

31 

3,726 

2.0 

47 

265 

14.0 

3,751 

3.7 

35 

839 

12.4 

600 

31 

4.315 

-  6.4 

281 

24.3 

4,422 

-   .3 

46 

281 

6.2 

31 

4,348 

-  4.0 

45 

272 

21.4 

31 

4,371 

-  2.9 

49 

266 

17,1 

4,403 

-  1.4 

41 

236 

14.1 

550 

31 

4.983 

-10.7 

280 

24.3 

5,104 

-  5.4 

47 

275 

11,9 

31 

5,020 

-  9.2 

44 

272 

23.7 

31 

5,046 

-  8.1 

49 

267 

19.4 

5,061 

-  6.7 

43 

246 

18.3 

500 

31 

5,717 

-15.5 

286 

27.6 

5,853 

-10.5 

46 

272 

15.0 

31 

5,758 

-14.8 

39 

268 

25,1 

31 

5,768 

-13.4 

44 

271 

21.4 

5,628 

-12.0 

41 

251 

22. « 

450 

31 

6,495 

-21.2 

287 

31.5 

6,654 

-15.6 

39 

265 

17.9 

31 

6,538 

-20.6 

265 

26.4 

31 

6,573 

-19.1 

40 

266 

25.8 

6,622 

-17,4 

267 

24.9 

400 

31 

7,363 

-27.5 

284 

36.1 

7,537 

-21.6 

40 

264 

22.0 

31 

7,407 

-27.1 

263 

30.1 

31 

7,448 

-25.5 

38 

265 

29.7 

7,500 

-23,5 

269 

25.6 

350 

31 

8,310 

-34.5 

282 

42.6 

8,506 

-28.8 

269 

27.6 

31 

8,355 

-34.2 

260 

34.6 

31 

8,402 

-32.8 

»7 

263 

35.8 

8,461 

-30.9 

258 

30.7 

300 

31 

9,369 

-42.5 

285 

49.2 

9,591 

-37.1 

262 

32.6 

31 

9,416 

-42.2 

258 

39.6 

31 

9,470 

-41.0 

262 

40.2 

9,537 

-39,1 

258 

37.7 

250 

31 

10.577 

-51.0 

287 

55.0 

10.825 

-47,0 

268 

39.1 

31 

10,625 

-51.3 

255 

42.7 

31 

10,684 

-50.3 

259 

42.9 

10,761 

-48.6 

264 

46.0 

200 

31 

12.003 

-57.7 

288 

56.7 

12,264 

-58.1 

269 

47.8 

30 

12,040 

-59.1 

259 

47.8 

30 

12,107 

-59.0 

261 

47.4 

12,196 

-58.3 

265 

54. « 

175 

31 

12.841 

-58.7 

291 

47.8 

13,097 

-61.9 

270 

49.4 

30 

12.876 

-59.3 

261 

48.2 

30 

12,940 

-60.6 

264 

47.6 

13,027 

-62.2 

262 

63.2 

150 

31 

13.813 

-57.2 

290 

40.0 

14,045 

-63.7 

268 

43.9 

30 

13,842 

-58.2 

262 

42.2 

30 

13,901 

-59.6 

269 

40.2 

13,978 

-63.1 

260 

47.0 

125 

31 

14,964 

-58.2 

286 

29.1 

15,160 

-65.3 

266 

32.6 

30 

14,990 

-56.6 

263 

33,8 

30 

15,040 

-60.2 

271 

35,2 

15,097 

-63.9 

J57 

37.5 

100 

31 

16,363 

-59.2 

287 

24.5 

16,510 

-67.6 

269 

18.8 

30 

16,366 

-59.7 

264 

27.8 

30 

16,427 

-61.3 

273 

27.6 

16,458 

-66.4 

265 

22.9 

80 

31 

17,763 

-58.6 

287 

16.9 

17,845 

-69.0 

246 

5.2 

30 

17,780 

-60.1 

268 

15.2 

30 

17,809 

-62.0 

266 

15.9 

30 

17,602 

-67.5 

248 

10.5 

70 

31 

18,613 

-57.6 

294 

9.9 

18,655 

-67.3 

127 

2.9 

29 

18,614 

-60.1 

264 

6.4 

30 

16,640 

-61.3 

261 

11.1 

30 

16,609 

-65.7 

216 

5.6 

60 

31 

19,581 

-56.1 

302 

5.4 

19,586 

-62.7 

87 

8.2 

28 

19,580 

-57.7 

253 

3,7 

30 

19,597 

-59.0 

255 

7.4 

30 

19,550 

-62.6 

118 

3.1 

50 

31 

20,744 

-54.7 

323 

2.9 

20,722 

-58.1 

100 

9.9 

28 

20,737 

-55.9 

238 

.8 

30 

20,748 

-56.6 

207 

1.2 

30 

20,666 

-58.3 

90 

6.4 

40 

31 

22,177 

-53.3 

30 

1.9 

30 

22,139 

-55.1 

77 

8.9 

28 

22,164 

-53.9 

68 

3.5 

28 

22,175 

-54,0 

66 

2.1 

30 

22,100 

-55.2 

77 

7.6 

30 

31 

24,039 

-51.1 

28 

2.9 

30 

23,992 

-51.3 

88 

12.2 

28 

24,023 

-51.6 

29 

2.5 

25 

24,036 

-51.2 

66 

3.9 

30 

23,950 

-51.8 

82 

9.9 

25 

30 

25,232 

-49.0 

1 

2.9 

30 

25,161 

-49.2 

67 

12.2 

26 

25,211 

-49.7 

345 

1.6 

24 

25,227 

-49.3 

76 

2.5 

30 

25,137 

-49.6 

67 

12.0 

20 

29 

26,704 

-46.6 

360 

4.1 

29 

26,660 

-45.7 

94 

13.2 

28 

26,680 

-47,2 

265 

4,5 

19 

26.689 

-47.0 

53 

.6 

29 

26,606 

-46.4 

93 

10.9 

15 

20 

28,589 

-43.7 

334 

4.3 

27 

28,590 

-42.5 

90 

12.0 

26 

28,591 

-44.2 

265 

7.0 

13 

28,593 

-43.7 

282 

3.5 

24 

28,533 

-42.9 

74 

6.6 

10 

8 

31,324 

-39.1 

14 

31,338 

-38.3 

79 

10.1 

22 

31,325 

-39.5 

275 

13.2 

5 

31,364 

-38.8 

8 

31,236 

-39.3 

7 

17 

33,751 

-34.9 

268 

18.5 

5 

10 

36.124 

-31.1 

Ely.  ne 

V. 

FAIRBANKS, 

ALAS» 

A» 

FLINT.  M 

CH. 

FORT  WORTH 

TEX 

iS 

GLASGOW,  ► 

ONT. 

808  H 

B 

997  M 

B 

991  ► 

B 

995  » 

48 

934  ► 

B 

SURFACE 

31 

1,908 

5.4 

62 

185 

5.2 

30 

135 

6.3 

61 

1 

2.9 

31 

234 

8.4 

82 

224 

2.3 

31 

180 

19.3 

83 

163 

3.7 

31 

696 

6.0 

82 

46 

2.7 

1000 

31 

123 

30 

107 

17 

2.5 

31 

160 

31 

140 

31 

132 

950 

31 

559 

30 

524 

6.8 

46 

94 

.8 

31 

586 

9.3 

63 

256 

5.2 

31 

583 

16.5 

79 

165 

12.8 

31 

557 

900 

31 

1.014 

30 

971 

4.0 

48 

202 

.8 

31 

1,032 

7.2 

60 

275 

8.9 

31 

1,047 

18.1 

68 

200 

12.8 

31 

1,004 

8.4. 

66 

311 

1.7 

850 

31 

1,491 

30 

1,433 

1.1 

49 

146 

.8 

31 

1,500 

4,8 

59 

280 

12.4 

31 

1,535 

16.2 

60 

217 

8.9 

31 

1,476 

6.7 

60 

305 

7.4 

800 

31 

1,992 

8.2 

51 

179 

4.7 

30 

1,916 

-  2.4 

52 

177 

2.1 

31 

1,993 

2.7 

50 

286 

14.8 

31 

2,049 

13.6 

55 

242 

7,6 

31 

1,971 

3.7 

59 

310 

9.3 

750 

31 

2,526 

7.8 

40 

194 

4.9 

30 

2,422 

-  5.8 

49 

173 

2.5 

31 

2,511 

.4 

43 

264 

17.5 

31 

2,588 

10.6 

46 

269 

7,2 

31 

2,489 

,4 

54 

304 

11.3 

700 

31 

3,091 

3.9 

42 

224 

8.7 

30 

2,96  5 

-  8.9 

49 

199 

3.5 

31 

3,065 

-  2.1 

37 

281 

21.4 

31 

3,162 

6.7 

47 

267 

8.9 

31 

3,042 

-  2.9 

47 

296 

14.0 

650 

31 

3,687 

-  1.0 

48 

228 

12.2 

30 

3,529 

-12.4 

52 

2  00 

4.3 

31 

3,645 

-  5.3 

40 

279 

23.9 

31 

3.765 

2.3 

50 

273 

10.3 

31 

3,620 

-  6,5 

43 

289 

17.3 

600 

31 

4,321 

-  5.7 

47 

227 

16,1 

30 

4,142 

-16.1 

48 

198 

2.9 

31 

4,275 

-  9.1 

37 

278 

26.4 

31 

4,406 

-  2.1 

47 

275 

10.3 

31 

4,247 

-10.6 

41 

289 

21.4 

550 

31 

4,993 

-10.7 

49 

231 

16.7 

30 

4,787 

-20.0 

45 

177 

2.5 

31 

4,939 

-13.3 

280 

28.6 

31 

5,090 

-  6.7 

41 

2  76 

12.8 

31 

4,906 

-14.6 

36 

282 

26.6 

500 

31 

5,723 

-15.9 

41 

235 

19.2 

30 

5,492 

-24.9 

41 

160 

3.3 

31 

5,662 

-16.3 

283 

29.7 

31 

5,831 

-11.4 

39 

271 

16.3 

31 

5,625 

-19.6 

39 

276 

29.3 

450 

31 

6,503 

-21.3 

33 

237 

21.8 

30 

6,244 

-30.0 

39 

153 

5.6 

31 

6,432 

-23.9 

286 

30.7 

31 

6.627 

-16.7 

43 

270 

20.6 

31 

6,390 

-25.4 

42 

2  76 

33.6 

400 

31 

7,367 

-27.6 

36 

236 

23.1 

30 

7,081 

-35.9 

41 

144 

6.0 

31 

7,269 

-30.1 

285 

35.6 

31 

7,507 

-22.7 

41 

265 

23.1 

31 

7,242 

-31.7 

42 

276 

35.8 

350 

31 

8.313 

-34.8 

33 

237 

28.2 

30 

7,997 

-42.3 

155 

7.2 

31 

6,226 

-37.0 

286 

39.2 

31 

8,473 

-30.1 

38 

267 

26.6 

31 

8,172 

-38.8 

2  74 

37.1 

300 

31 

9.372 

-42.8 

243 

27.0 

30 

9,023 

-49.2 

169 

6.4 

31 

9,275 

-44.5 

284 

44.5 

31 

9,550 

-38.9 

273 

32.6 

31 

9,212 

-46.4 

272 

42.4 

250 

31 

10.577 

-51.8 

245 

29.0 

30 

10,204 

-54.3 

240 

3.9 

31 

10,476 

-51.4 

269 

53.4 

31 

10,775 

-48.9 

270 

39.4 

31 

10,401 

-53.7 

275 

50.9 

200 

31 

12,000 

-58.1 

253 

27.6 

30 

11,634 

-53.0 

242 

2.9 

30 

11,908 

-55,8 

266 

56,0 

31 

12,206 

-59,1 

272 

47.6 

31 

11,822 

-56.1 

278 

43.3 

175 

30 

12,833 

-58.8 

250 

25.5 

30 

12,500 

-50.9 

246 

3.7 

30 

12,755 

-56.7 

292 

50.9 

31 

13,035 

-62.3 

277 

49.2 

30 

12,672 

-54.7 

279 

36.1 

150 

30 

13.804 

-57,7 

251 

25.5 

30 

13,504 

-50.7 

239 

4.5 

30 

13,736 

-55.2 

269 

41.8 

30 

13,988 

-62.3 

277 

43.1 

30 

13,660 

-53.9 

274 

31.5 

125 

30 

14,954 

-57.9 

252 

24.1 

30 

14,692 

-51.0 

283 

3.1 

30 

14,698 

-55,5 

287 

30.5 

29 

15,113 

-63.4 

2  79 

33.4 

30 

14,829 

-54,0 

272 

27.6 

100 

30 

16,357 

-59.1 

2  56 

17.9 

30 

16,143 

-50.8 

267 

2.5 

30 

16,316 

-56.6 

279 

22.7 

29 

16,476 

-65.2 

277 

23.9 

29 

16,251 

-54,8 

378 

24.9 

SO 

29 

17,758 

-59.1 

255 

11.7 

30 

17,597 

-50.6 

261 

1.2 

30 

17,733 

-56.0 

285 

15.9 

26 

17,833 

-66.0 

272 

8.5 

29 

17,677 

-55.1 

278 

15.2 

70 

29 

18.601 

-59.2 

260 

5.8 

30 

18,469 

-50.6 

307 

.8 

30 

18,591 

-55,9 

288 

10,1 

27 

18,653 

-65.0 

271 

3.1 

29 

18,532 

-54.9 

283 

12.2 

60 

29 

19,562 

-58.2 

316 

2.3 

30 

19,472 

-50.4 

340 

1.7 

30 

19,566 

-54,9 

290 

6.8 

26 

19,597 

-61.2 

66 

.8 

29 

19,515 

-54.4 

292 

9.1 

50 

29 

20,716 

-56.2 

20 

1.2 

30 

20,662 

-50.1 

40 

2.5 

28 

20,733 

-54,2 

318 

5.2 

26 

20,739 

-57.5 

91 

7.2 

26 

20,662 

-53.4 

324 

4.5 

40 

27 

22,139 

-54.2 

84 

.8 

29 

22,114 

-50.2 

57 

3.3 

28 

22,166 

-53,2 

311 

3.1 

26 

22,159 

-54.6 

87 

7.0 

26 

22,118 

-53.3 

351 

3.9 

30 

27 

23,995 

-51.7 

349 

1.2 

28 

23,993 

-49.3 

62 

4.1 

28 

24,029 

-51.0 

354 

1.9 

26 

24,014 

-50,6 

80 

9.9 

24 

23,971 

-52.1 

367 

3.1 

25 

26 

25,183 

-49.5 

297 

1.9 

28 

25,191 

-48.4 

80 

4.9 

26 

25,224 

-49.1 

293 

3.5 

26 

25,207 

-48,6 

84 

10.1 

22 

25,148 

-50.9 

360 

3.7 

20 

25 

26,653 

-46,8 

287 

3.7 

25 

26,651 

-47.5 

72 

5.8 

21 

26,666 

-46.9 

302 

4.5 

26 

26,663 

-45.6 

81 

8.4 

18 

26,605 

-49.2 

300 

2.1 

15 

16 

28,573 

-43.6 

265 

3.9 

22 

26.558 

-45.4 

56 

9.7 

12 

26,567 

-45.5 

24 

28,617 

-42.3 

81 

6.2 

9 

28,485 

-47.8 

10 

22 

31.296 

-39.5 

79 

11.5 

16 

31,375 

-37.7 

63 

4.5 

7 

19 

33,737 

-34.5 

75 

13.6 

9 

33,843 

-33.3 

5 

11 

36,051 

-30.7 

5 

36,197 

-31.0 

3««   ref*reac6   oote  at   end  of    table 


RAWINSONDE  DATA 

Average  monthly  values 


MAY  1033. 


1 1 


w 


SRAND  JUHCTION. 
851  MB 


QREAT  FALLS.  MONI. 
668  MB 


&REEN  BAY.  NIS. 
992  MB 


SURFACE 
1000 
950 
900 
650 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
60 
70 


1.474 

91 

529 

997 

1.4S5 

1.997 

2.535 

3.109 

3.707 

4.346 

5.019 

5.754 

6.538 

7.401 

6.349 

9.406 

10.616 

12.036 

12.675 

13.839 

14.961 

16.373 

17.762 

18.603 

19.554 

20.707 

22.132 

23.969 

26.178 

26.646 

26.563 

31.297 

33.784 

36.143 


14.2 

10.7 
6.2 
l.I 
-  4.6 
-10.2 
-15.4 
-20.8 
-27.2 
-34.4 
-42.6 
-51.3 
-58.6 
-60.0 
-59.2 
-59.4 
-60.8 

61.3 
-60.9 
-58.7 
-56.2 
-54.1 
-51.4 
-49.5 
-47.3 
-44.7 
-40.2 
-35.7 
-32.0 


1.123 

136 

566 

1.015 

1.486 

1.984 

2.504 

3.059 

3.640 

4.265 

4.926 

5.647 

6.415 

7.269 

6.202 

9.245 

10.438 

11.859 

12.706 

13.692 

14.857 

16.286 

17.720 

18,578 

19.564 

20.736 

22.175 

24.041 

25.229 

26.693 

26.604 

31.360 

33.821 

36.181 


8.1 
5.0 
1.2 

-  2.7 

-  6.3 
-10.1 
-14.4 
-19.3 
-24.6 
-31.0 
-38.0 
-45.8 
-53.1 
-56.9 
-55.6 
-54.4 
-54.1 
-54.4 
-54.7 
-64.6 
-54.1 
-53.4 
-52.4 
-61.0 
-50.2 
-48.3 
-45.4 
-40.1 
-36.2 
-30.6 


J55 

4 

3 

265 

6 

0 

285 

7 

265 

9 

270 

15 

268 

18 

264 

23 

266 

25 

267 

29 

266 

32 

263 

36 

262 

41 

266 

47 

268 

41 

267 

38 

260 

32 

260 

27 

262 

24 

264 

14.8 

280 

10 

5 

264 

6 

8 

332 

3 

5 

359 

3 

9 

210 

140 

565 

1.010 

1.478 

1.970 

2.468 

3.039 

3.619 

4.245 

4.905 

5.629 

6.403 

7.254 

6.169 

9,237 

10.440 

11.673 

12.723 

13.707 

14.875 

16.300 

17.724 

18.578 

19.560 

20.730 

22.166 

24.031 

25.219 

26.692 

26.622 


■50.5 
■48.8 
•46.8 


273 

167 

600 

1.057 

1.536 

2.040 

2.572 

3.133 

3.728 

4.362 

5.038 

5.774 

6.562 

7,436 

6,393 

9.463 

10,661 

12.110 

12.941 

13.695 

16.027 

16.411 

17.794 

18.631 

19.593 

20.749 

22.177 

24.042 

25.242 

26.718 

28.643 


-49.9 
-58.9 
-61.9 


7.6 
10.3 


HI 

92 

545 

1.015 

1.506 

2.027 

2.573 

3.161 

3.754 

4.416 

5.112 

5.6  70 

6.689 

7.591 

8.566 

9,699 

10.967 

12.446 

13.292 

14,235 

15,310 

16,586 

17,856 

18,629 

19,550 

20,664 

22,056 

23,686 

25,072 

26.544 

28.471 


-79.3 
-77.3 
-72.5 


HILO.  HAWAI t 
1016  MB 


JACKSON.  MIS 
1007  MB 


JACKSONVILLE.  FLA. 
1016  MB 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

BOO 

31 

760 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

31 

150 

31 

126 

31 

100 

30 

60 

30 

70 

28 

60 

28 

50 

26 

40 

26 

30 

24 

25 

23 

20 

20 

16 

16 

10 

7 

5 

11 

150 

591 

1.056 

1.539 

2.046 

2.580 

3.149 

3.752 

4.395 

5.080 

5.829 

6.635 

7.524 

8.502 

9.596 

10.842 

12.296 

13.132 

14.067 

15.146 

16.453 

17.771 

18.574 

19.515 

20.645 

22.047 

23.679 

25.061 

26.520 

26.419 


20.3 

88 

248 

21.1 

83 

223 

18.3 

84 

101 

15.4 

86 

92 

12.5 

87 

93 

9.7 

84 

97 

6.0 

67 

108 

5.2 

66 

146 

2.2 

60 

216 

-   .9 

43 

272 

-  4.8 

41 

279 

-  9.2 

39 

277 

-14.0 

37 

2  74 

-19.6 

34 

277 

-26.7 

37 

275 

-34.9 

35 

275 

-44.6 

274 

-56.4 

2  74 

-62.9 

277 

-68.6 

279 

-73.0 

274 

-72.7 

279 

-69.1 

2  79 

-65.6 

116 

-63.3 

94 

-60.3 

93 

-56.7 

97 

-53.0 

96 

-60.7 

96 

-48.1 

96 

-45.6 

90 

246 

166 

597 

1,062 

1.527 

2.028 

2.663 

3.114 

3.701 

4.338 

6.005 

6.742 

6.522 

7,393 

8,346 

9,409 

10,624 

12,051 

12,885 

13,852 

14,996 

16,393 

17,790 

18.629 

19.600 

20.760 

22.191 

24.064 

26,249 

26,724 

28,646 


12.2 

79 

172 

12.9 

67 

241 

10.9 

67 

274 

8.8 

64 

282 

6.7 

54 

278 

4.1 

47 

277 

1.1 

44 

276 

-  2.1 

37 

280 

-  6.0 

277 

-10.4 

278 

-16.0 

36 

262 

-20.3 

35 

282 

-26.5 

282 

-33.5 

261 

-41.4 

283 

-60.2 

286 

-56.6 

290 

-69.6 

290 

-66.6 

286 

-59.5 

264 

-69.6 

268 

-69.2 

290 

-58.6 

305 

-66.9 

327 

-55.2 

354 

-53.4 

343 

-50.7 

40 

-48.7 

12 

-46.0 

44 

-43.2 

329 

360 
131 

552 

994 

1.459 

1.947 

2.463 

3.009 

3.663 

4.206 

4.666 

6.679 

6.345 

7.191 

8.118 

9.156 

10.349 

11.779 

12.635 

13.626 

14.804 

16.240 

17.672 

16.630 

19.622 

20.698 

22.136 

24.001 

25.191 

26.665 

28.565 

31.310 

33.770 


4.7   77   166   1.4 


6.3 
4.6 
2.6 


■  4.9 

■  6.1 
-11.7 
■15.9 
-20.7 
-26.1 
-32.5 
■39.6 
-46.8 
-52.4 
-54.6 
■63.8 
-52.9 
-63.0 
-54.2 
-53.8 
-63.5 
•52.8 
-53.1 
-52.8 
■51.0 
-49.6 
■48.0 
■46.2 
-40.0 
-33.6 


94 

156 

595 

1.060 

1.545 

2.056 

2.590 

3.159 

3.756 

4.401 

5.078 

5.824 

6.618 

7.500 

6.466 

9.647 

10.777 

12.214 

13.047 

13.997 

15.120 

16.491 

17.849 

16.669 

19.617 

20.760 

22.180 

24.043 

25.236 

26.710 

28.627 


16.0 

88 

170 

18.3 

64 

163 

16.3 

70 

241 

15.7 

64 

235 

14.0 

62 

235 

11.3 

53 

255 

8.4 

48 

272 

6.5 

40 

284 

1.6 

40 

283 

-  2.4 

38 

280 

-  6.8 

36 

285 

-11.6 

36 

260 

-16.6 

32 

268 

-22.7 

294 

-29.8 

293 

-38.1 

297 

-46.0 

300 

-58.3 

399 

-62.1 

297 

-63.1 

293 

-63.0 

292 

-64.6 

293 

-55.1 

310 

-63.6 

344 

-60.7 

33 

-67.3 

69 

-54.3 

77 

-50.8 

75 

-48.6 

63 

-45.5 

83 

-41.5 

64 

163 
603 
1.071 
1.556 
2.066 
2.597 
3.168 
3.762 


6.629 
6.621 
7.506 
8.473 
9,551 
10,778 
12,213 
13,044 
13.993 
16.114 
16.477 
17.834 
18.669 
19.608 
20,756 
22,179 
24.041 
25,237 
26,720 
28,657 
31.445 
33,975 
36,403 


19.6 

90 

328 

20.1 

81 

305 

19.2 

71 

304 

16.8 

59 

272 

13.7 

67 

264 

10.6 

60 

266 

7.5 

59 

269 

3.9 

50 

287 

.5 

44 

295 

-  3.2 

39 

299 

-  6.8 

36 

290 

-11.2 

30 

291 

-16.3 

286 

-22.6 

33 

294 

-30.2 

34 

293 

-38.6 

295 

-48.3 

297 

-56.5 

291 

-62.2 

293 

-62.6 

293 

-63.8 

291 

-65.2 

295 

-64.7 

313 

-62.8 

3*1 

-59.8 

45 

-56.8 

76 

-53.5 

88 

-50.3 

88 

-48.0 

91 

-46.3 

87 

-41.0 

81 

-35.9 

92 

-31.2 

98 

-25.7 

JOHNSTON  IS..  PACIFIC  AREA 
1014  MB 


KING  SALMON.  ALASKA 
1011  MS 


KOTZEBUE.  ALASKA 
1012  MB 


LAKE  CHARLES.  LA. 
1017  MB 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

800 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

260 

30 

200 

30 

175 

30 

150 

30 

125 

29 

100 

29 

80 

26 

70 

26 

50 

26 

60 

26 

40 

26 

30 

23 

26 

21 

20 

18 

16 

13 

10 

6 

7 

125 

574 
1.039 
1.526 
2.039 
2.574 
3.160 
3.748 
4.403 
5.088 
5.844 
6.650 
7.647 
8.530 
9,632 
10,866 
12.349 
13.185 
14.122 
16.195 
16.483 
17.782 
18.674 
19.507 
20.630 
22.026 
23.866 
26.030 
25.493 


26.1 

87 

81 

24.0 

67 

61 

20.5 

87 

85 

17.6 

86 

86 

15.0 

79 

90 

12.7 

76 

97 

10.0 

73 

106 

6.9 

64 

132 

3.6 

56 

181 

.5 

53 

242 

-  3.4 

49 

262 

-  7.7 

44 

2  59 

-12.6 

43 

262 

-18.1 

41 

269 

-25.2 

44 

258 

-33.3 

41 

2  70 

-43.2 

2  70 

-65.5 

266 

-62.6 

264 

-69.2 

270 

-74.5 

269 

-75.6 

272 

-72.5 

296 

-68.1 

60 

-64.9 

88 

-61.4 

89 

-56.3 

89 

-53.7 

88 

-51.0 

65 

-47.9 

86 

-45.9 

84 

-42.2 

103 

520 

2 

8 

956 

7 

1 

413 

-  1 

5 

1 

894 

-  4 

1 

2 

401 

-  6 

9 

2 

936 

-  9 

6 

3 

502 

-12 

9 

tt 

112 

-15 

6 

4 

757 

-20 

2 

5 

461 

-24 

6 

6 

218 

-29 

3 

7 

052 

-35 

2 

7 

970 

-41 

6 

9 

000 

-47 

7 

10 

193 

-51 

1 

11 

543 

-51 

2 

12 

510 

-51 

1 

13 

513 

-50 

5 

14 

599 

-51 

3 

16 

145 

-51 

1 

17 

593 

-51 

4 

18 

466 

-51 

2 

19 

471 

-51 

0 

20 

660 

-50 

9 

22 

.112 

-50 

9 

23 

984 

-50 

2 

25 

172 

-49 

6 

26 

633 

-48 

8 

28 

521 

-47 

.0 

31 

159 

-43 

.3 

100 
512 
948 


2,922 
3,464 
4,095 
4.741 
6,442 
5,194 
7,025 
7.938 
6,95  3 
10,150 
11.693 
12.453 
13.471 
14.652 
16,124 
17,582 
18,455 
19,457 
20,662 
22,124 
24,018 
25,210 
25,593 
28.615 
31.356 
33.859 


.4 

85 

125 

2.3 

73 

128 

1.6 

58 

146 

-   .5 

55 

154 

-  2.9 

54 

173 

-  6.1 

66 

169 

-  7.4 

53 

172 

-10.2 

49 

178 

-13.3 

46 

161 

-16.9 

48 

185 

-20.9 

46 

184 

-25.5 

41 

163 

-30.8 

184 

-35.4 

182 

-43.2 

162 

-48.9 

187 

-52.2 

198 

-51.6 

208 

-50.0 

210 

-49.6 

209 

-50.2 

212 

-60.1 

207 

-49.7 

202 

-49.5 

166 

-49.5 

144 

-49.4 

137 

-49.4 

68 

-49.0 

99 

-48.4 

86 

-46.9 

87 

-44.2 

9? 

-40.3 

89 

-35.4 

596 

19 

3 

1 

.063 

17 

2 

1 

549 

16 

2 

2 

061 

12 

6 

2 

600 

9 

9 

3 

171 

6 

6 

3 

776 

3 

0 

4 

420 

-  1 

2 

5 

103 

-  5 

6 

5 

650 

-10 

2 

6 

654 

-15 

6 

7 

531 

-21 

7 

8 

603 

-28 

6 

9 

567 

-37 

4 

10 

620 

-47 

4 

12 

256 

-58 

1 

13 

.091 

-62 

2 

14 

040 

-63 

3 

15 

159 

-64 

6 

16 

514 

-65 

8 

17 

657 

-66 

0 

18 

675 

-56 

7 

19 

609 

-52 

1 

20 

746 

-68 

3 

2? 

163 

-54 

7 

24 

,019 

-50 

9 

26 

213 

-46 

5 

26 

588 

-46 

0 

28 

621 

-43 

4 

31 

370 

-39 

9 

1.696 

122 

553 

1.007 

1.487 

1.969 

2,515 

3,083 

3,671 

4,309 

4,977 

5,708 

6.485 

7.349 

8,292 

9,346 

10,546 

11,966 

12,805 

13,776 

14.934 

15.343 

17.750 

18.593 

19.565 

20.723 

22.154 

24.012 

25.196 

26.564 

26.576 

31.305 


6.9 

65 

263 

8.9 

53 

275 

5.8 

54 

270 

2.1 

53 

262 

-  2.0 

55 

250 

-  6.8 

56 

263 

-11.5 

49 

260 

-16.4 

45 

262 

-22.0 

43 

264 

-28.4 

40 

262 

-35.7 

37 

258 

-43.6 

258 

-52.4 

261 

-68.9 

264 

-58.2 

253 

-56.6 

260 

-55.9 

261 

-57.8 

254 

-58.0 

264 

-57.9 

264 

-57.2 

270 

-55.2 

258 

-53.5 

349 

-52.0 

11 

-50.3 

337 

-47.9 

318 

-44.6 

286 

-39.9 

319 
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Average  monthly  values 


LAS  VEGAS 

NEV 

L IHUE.  HAWAI 1 

LITTLE  ROCK 

,  ARK. 

MC6RATH.  ALASKA 

MAJURO.  MARSHALL  IS. 
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1009  MB 

1000  MB 
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1 

1 

1 
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1 
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1 

1 
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SURFACE 

31 

660 

18.2 

26 

218 

7.6 

31 

36 

22.5 

76 

50 

9.9 

31 

79 

16.3 

86 

64 

.6 

31 

103 

4.0 

78 

225 

1.7 

31 

3 

27.5 

83 

90 

7.6 

1000 

31 

83 

161 

21.6 

78 

57 

13.2 

31 

153 

17.5 

74 

81 

1.0 

31 

105 

269 

2.1 

31 

87 

27.0 

83 

87 

8.2 

950 

31 

519 

602 

18.0 

62 

55 

15.1 

31 

587 

17.8 

64 

205 

4.3 

31 

526 

5.0 

60 

194 

1.7 

31 

536 

24.0 

81 

86 

10.9 

900 

31 

996 

20.7 

24 

222 

6.3 

1.065 

14.7 

82 

69 

14.2 

31 

1.054 

15.5 

63 

229 

7.0 

31 

965 

2.4 

60 

153 

2.3 

31 

1,013 

21.2 

79 

93 

11.7 

650 

31 

1.487 

17.5 

25 

235 

6.0 

1.547 

11.7 

80 

73 

12.4 

31 

1,536 

13.5 

55 

248 

7.6 

31 

1*424 

-   .4 

62 

140 

4.7 

31 

1,508 

18.3 

77 

94 

11.9 

eoo 

31 

2*000 

13.7 

26 

219 

9.1 

2.053 

9.5 

59 

81 

9.5 

31 

2.047 

11.0 

52 

255 

6.7 

31 

1.907 

-  3.5 

62 

131 

4.5 

31 

2,027 

15.6 

74 

94 

11.5 

750 

31 

2,531 

9.5 

28 

210 

11.3 

2.586 

7.5 

53 

85 

5.8 

31 

2.582 

6.4 

47 

271 

12.8 

31 

2.412 

-  6.4 

■59 

130 

5.4 

31 

2,578 

12,9 

70 

93 

11.3 

700 

31 

3,108 

5.1 

30 

203 

12.4 

3,153 

5.3 

38 

59 

1.4 

31 

3.150 

5.0 

45 

2  79 

13.6 

31 

2.951 

-  9.1 

51 

118 

5.6 

31 

3,152 

9.9 

68 

91 

9.1 

650 

31 

3.705 

.4 

32 

206 

12.6 

3,750 

2.3 

34 

332 

1.9 

31 

3.743 

1.0 

45 

277 

13.8 

31 

3.515 

-12.2 

47 

110 

6.0 

31 

3*767 

6.4 

68 

99 

8.2 

600 

31 

4,344 

-  3.9 

31 

225 

15.7 

4,398 

-  1.3 

30 

301 

3.1 

31 

4.390 

-  3.1 

39 

279 

15.3 

31 

4.130 

-15.9 

47 

116 

7.6 

31 

4,420 

2.9 

65 

102 

5.6 

550 

31 

5.018 

-  8.6 

30 

223 

19.2 

5.078 

-  5.3 

32 

293 

5.1 

31 

5.064 

-  7.5 

35 

264 

18.1 

31 

4.773 

-20.0 

48 

111 

8.9 

31 

5,115 

-   .9 

61 

80 

2.7 

500 

31 

5.758 

-13.9 

229 

21.6 

5,829 

-  9.7 

278 

10.7 

31 

5.810 

-12.2 

280 

19.4 

31 

5.482 

-24,6 

47 

111 

9.9 

31 

5*878 

-  5.2 

53 

160 

1.0 

450 

31 

6.543 

-19.7 

232 

22.7 

6,632 

-14.8 

37 

271 

13.4 

31 

6.598 

-17.4 

280 

22.0 

31 

6.226 

-29.6 

45 

109 

9.5 

31 

6*696 

-10.0 

47 

203 

2.7 

400 

31 

7.415 

-26.3 

234 

26.6 

7,518 

-20.8 

39 

271 

19.0 

31 

7.482 

-23.5 

286 

24.9 

31 

7.072 

-35.6 

106 

8.7 

31 

7*600 

-15.9 

43 

205 

3.5 

350 

31 

6,366 

-33.6 

234 

31.7 

8,490 

-27.8 

270 

28.2 

31 

8.444 

-30.8 

285 

28.6 

31 

7.988 

-42.1 

97 

9.9 

31 

8,594 

-22.4 

36 

2  32 

3.3 

300 

31 

9,429 

-41.9 

239 

35.4 

9,579 

-36.0 

271 

34.8 

31 

9.519 

-39.2 

285 

32.6 

31 

9.016 

-48.5 

90 

7.4 

30 

9,707 

-30.8 

274 

4.9 

250 

31 

10.641 

-50.7 

241 

39.6 

10,819 

-45.6 

272 

46.2 

31 

10.743 

-48.9 

287 

33.8 

31 

10.203 

-52.8 

98 

4.5 

30 

10,975 

-40.9 

300 

7.6 

200 

31 

12.068 

-57.9 

248 

43.5 

12,268 

-57.0 

271 

60.4 

31 

12.175 

-58.9 

285 

38.7 

31 

11.643 

-51.9 

307 

2.9 

30 

12,453 

-53.4 

295 

12.6 

175 

31 

12.907 

-59,0 

249 

38.7 

13,100 

-63.1 

273 

64.1 

31 

13.006 

-62.0 

284 

37.9 

31 

12.511 

-50.5 

320 

3.1 

30 

13,299 

-60.4 

292 

14.6 

150 

31 

13.875 

-58.5 

250 

33.8 

14,036 

-68.4 

2  76 

59.7 

31 

13.958 

-62.4 

287 

34.0 

31 

13.516 

-50.4 

316 

1.0 

30 

14,243 

-67.8 

2  78 

15.7 

125 

28 

15.018 

-59.1 

250 

29.1 

15,120 

-71.2 

275 

45.1 

30 

15.087 

-62.1 

289 

27.0 

31 

14,703 

-50.9 

264 

1.2 

30 

15,319 

-75.3 

268 

20.0 

100 

28 

16.412 

-60.7 

246 

21.8 

30 

16,438 

-71.2 

278 

27.6 

30 

16.464 

-63.1 

293 

22.7 

31 

16.155 

-50.5 

314 

1.2 

30 

16,592 

-80.3 

272 

15.3 

ao 

26 

17.793 

-61.7 

250 

12.6 

30 

17,766 

-67.7 

260 

9.9 

29 

17.634 

-64.1 

299 

13.2 

30 

17.607 

-50.7 
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.8 

30 

17,855 

-78.0 

315 

1.0 

70 

25 

18.625 

-61.5 

260 

7.0 

29 

16,573 

-64.5 

314 

1.0 

29 

16.655 

-62.8 

304 

8.5 

30 

18.473 

-50.6 

306 

1.0 

30 

18,629 

-72.2 

85 

10.9 

60 

23 

19.578 

-59.6 

256 

1.4 

28 

19,519 

-62.1 

87 

7.8 

29 

19,610 

-60.2 

346 

2.9 

30 

19.481 

-50.5 

26 

.8 

29 

19,541 

-66.7 

65 

23.9 

50 

22 

20.724 

-57.4 

47 

2.1 

27 

20,655 

-59.0 

94 

14.4 

29 

20,755 

-57.6 

53 

4.7 

30 

20.670 

-50.4 

56 

1.7 

28 

20,644 

-63.9 

66 

39.2 

40 

19 

22.141 

-54.9 

61 

2.3 

27 

22,064 

-56.4 

93 

20.6 

29 

22,173 

-54.9 

78 

6.4 

30 

22.125 

-50.4 

64 

1.9 

28 

22,028 

-59.0 

67 

50.3 

30 

16 

23.985 

-51.5 

45 

.6 

27 

23,906 

-53.0 

91 

22.7 

26 

24,031 

-51.3 

69 

6.5 

28 

23.990 

-50.1 

68 

2.3 

28 

23*858 

-53.2 

68 

59.7 

25 

15 

25,175 

-49.1 

.0 

26 

25,088 

-50.6 

93 

24.5 

26 

25,220 

-49.2 

61 

7.2 

27 

25,181 

-49.4 

74 

3.1 

27 

25.042 

-49.6 

68 

60.0 

20 

14 

26.651 

-46.0 

278 

1.7 

26 

26,553 

-47.6 

89 

24.5 

22 

26,598 

-45.4 

67 

3.7 

24 

26.650 

-48.2 

66 

5.1 

24 

26.513 

-46.3 

88 

46.8 

15 

10 

26.577 

-42.8 

24 

28.470 

-44.2 

88 

25.3 

17 

28,633 

-42.6 

23 

28,547 

-45.5 

77 

4.3 

16 

28.438 

-42.3 

93 

20.2 

10 

22 

31.212 

-40.8 

94 

22.9 

6 

31,345 

-36.7 

8 

31,257 

-42.0 

7 

19 

33.66'- 

-37.0 

65 

21.6 

5 

14 

36.013 

-33.7 

MEDFORD.  ( 

)RE6. 

MIAMI .  F 

LA. 

MIDLAND.  TEXAS 

. 

MONTGOMERY 

ALA 

NANTUCKET, 

MASS 

970  ^ 

IB 

1017  f 

B 

915  MB 

1012  MB 

1017  MB 

SURFACE 

31 

401 

8.3 

86 

270 

1.6 

4 

22.0 

67 

51 

1.6 

874 

17.4 

61 

151 

5.2 

31 

61 

16.0 

86 

282 

1.0 

14 

10.7 

84 

256 

2.5 

1000 

31 

147 

154 

22.2 

80 

91 

3.1 

113 

31 

153 

18.7 

82 

47 

1.2 

152 

10.6 

78 

251 

7.0 

950 

31 

574 

10.2 

74 

265 

3.1 

595 

19.8 

76 

105 

6.4 

557 

31 

605 

19.1 

67 

305 

1.4 

577 

10.7 

64 

273 

10.5 

900 

31 

1.022 

6.9 

69 

276 

2.9 

1.064 

17.1 

70 

101 

6.8 

1,020 

18.0 

69 

160 

9.1 

31 

1,069 

16.7 

66 

242 

5.1 

1.030 

8.6 

60 

267 

10.7 

850 

31 

1.494 

6.6 

69 

220 

2.7 

1.549 

14.2 

66 

82 

6.8 

1,510 

18.2 

55 

191 

14.2 

31 

1,554 

13.7 

67 

249 

6.2 

1.501 

6.0 

63 

266 

12.4 

800 

31 

1.990 

4.7 

61 

205 

4.9 

2.051 

11.4 

60 

73 

6.0 

2,028 

16.1 

44 

209 

12.4 

31 

2,063 

10.9 

59 

265 

7.4 

1*995 

3.5 

60 

259 

13.4 

750 

31 

2.511 

1.9 

56 

223 

10.3 

2.593 

6.6 

53 

65 

4.9 

2,571 

12.9 

34 

231 

7.8 

31 

2,597 

6.1 

52 

270 

8.5 

2*514 

.9 

55 

272 

17.9 

700 

31 

3*068 

-  1.4 

53 

229 

14.0 

3.167 

5.7 

44 

48 

2.7 

3,148 

6.6 

35 

263 

6.8 

31 

3,166 

4.9 

45 

281 

10.9 

3,069 

-  1.7 

50 

271 

19.8 

650 

31 

3.650 

-  5.2 

50 

233 

15.5 

3.762 

2.5 

42 

340 

1.4 

3,754 

3.9 

36 

285 

7.6 

31 

3,764 

1.4 

42 

290 

11.5 

3,650 

-  4.7 

45 

267 

24.1 

600 

31 

4.279 

-  9.3 

47 

237 

18.1 

4.414 

-  1.2 

38 

301 

3.7 

4,400 

-  1.3 

43 

287 

10.7 

31 

4,407 

-  2.6 

42 

290 

12.8 

4,282 

-  3.4 

39 

266 

27.0 

550 

31 

4.942 

-13.6 

44 

241 

19.6 

5.093 

-  5.2 

35 

307 

6.8 

5,063 

-  6.6 

46 

280 

14.4 

31 

5,086 

-  7.0 

41 

294 

12.8 

4,947 

-12.3 

268 

28.8 

500 

31 

5.665 

-18.3 

41 

244 

20.2 

5.848 

-  9.8 

31 

303 

6.4 

5,825 

-11.4 

41 

2  70 

16.7 

31 

5,630 

-11.5 

36 

291 

16.5 

5,675 

-16.9 

266 

32.4 

450 

31 

6.436 

-23.9 

42 

244 

21.2 

6.648 

-15.1 

26 

295 

12.2 

6,624 

-16.6 

35 

263 

18.7 

31 

6,626 

-16.7 

36 

290 

16.7 

6.452 

-22.4 

264 

34.8 

400 

31 

7.293 

-30.2 

39 

247 

24.1 

7.535 

-21.4 

298 

14.0 

7,500 

-22.9 

33 

260 

24.3 

31 

7,506 

-22.7 

35 

291 

22.2 

7,313 

-28.7 

264 

38.3 

350 

31 

8,230 

-37.2 

249 

23.9 

8.506 

-28.7 

303 

16.1 

8,464 

-30.4 

32 

269 

31.5 

31 

8,471 

-30.1 

34 

291 

25.5 

8,255 

-35.8 

266 

38.7 

300 

31 

9,277 

-45.1 

246 

24.5 

9.590 

-37.4 

300 

18.3 

9.542 

-38.6 

32 

257 

35.4 

31 

9,551 

-38.4 

291 

31.7 

9,310 

-43.1 

263 

47.4 

250 

31 

10,475 

-52.5 

250 

24.1 

10.822 

-47,4 

292 

23.1 

10.766 

-48.1 

261 

41.6 

31 

10,779 

-48.3 

297 

34.2 

10,517 

-51.2 

369 

51.5 

200 

31 

11,897 

-58.1 

249 

23.9 

12.263 

-57.6 

283 

32.4 

12.201 

-58.1 

265 

48.6 

31 

12,214 

-58.5 

302 

38.5 

11,945 

-56.9 

2  70 

49.7 

175 

30 

12,745 

-58.1 

254 

21.4 

13,097 

-61.9 

282 

31.7 

13.035 

-61.7 

264 

48.8 

31 

13,046 

-62.1 

302 

36.3 

12,789 

-57.8 

271 

44.9 

150 

29 

13,719 

-56.0 

245 

20.6 

14,046 

-64.1 

289 

32.8 

13.967 

-62.3 

264 

43.3 

30 

13,995 

-62.4 

297 

36.1 

13,764 

-57.3 

2  70 

34.8 

125 

28 

14,882 

-55.9 

247 

18.5 

15,155 

-66.8 

292 

23.9 

15.111 

-53.5 

253 

38.7 

30 

15,121 

-52.6 

2  94 

30.3 

14,918 

-56.6 

266 

28.8 

100 

28 

16,300 

-56.2 

245 

15.9 

16.500 

-68.5 

306 

12.8 

16,476 

-55.4 

264 

23.3 

30 

16,490 

-64.5 

293 

22.5 

16,332 

-56.9 

267 

22.5 

80 

26 

17,719 

-55.9 

241 

11.7 

17.835 

-66.1 

350 

4.7 

29 

17,624 

-67.2 

250 

9.5 

29 

17,654 

-64.3 

307 

11.7 

30 

17,744 

-56.7 

263 

11.5 

70 

28 

18.571 

-55.9 

2<.8 

8.4 

18.654 

-65.1 

48 

5.8 

29 

18,643 

-56.3 

242 

5.6 

29 

18,676 

-52.6 

327 

6.0 

30 

16,594 

-56.0 

257 

6.6 

60 

28 

19,549 

-56.1 

267 

2.7 

30 

19.598 

-50.0 

68 

9.1 

29 

19,573 

-52.4 

135 

3.5 

29 

19,630 

-60.1 

40 

4.9 

30 

19,575 

-55.2 

263 

4.5 

50 

28 

20,707 

-55.7 

61 

1.6 

30 

20.746 

-57.0 

87 

14.6 

29 

20,709 

-56.1 

97 

5.4 

29 

20,776 

-57.1 

69 

7.0 

30 

20,739 

-54.6 

356 

.6 

40 

28 

22,131 

-54.5 

65 

1.7 

30 

22.170 

-53.8 

69 

16,3 

29 

22,121 

-55.6 

93 

7.0 

29 

22,199 

-53.9 

75 

8.2 

30 

22,171 

-53.3 

66 

1.6 

30 

26 

23,960 

-52.7 

32 

2.3 

29 

24.037 

-50.6 

94 

16,1 

28 

23,968 

-51.8 

87 

8.5 

29 

24,060 

-50.5 

86 

10.9 

30 

24,033 

-50.9 

53 

2.9 

25 

26 

25,161 

-51.1 

60 

3.1 

29 

25.233 

-48.2 

88 

20.6 

28 

25,155 

-49.6 

63 

9.9 

28 

25,254 

-46.5 

84 

11.9 

30 

25,224 

-49.1 

47 

3.7 

20 

24 

26,615 

-49.4 

43 

1.9 

28 

26.715 

-44.5 

65 

23.5 

28 

26,626 

-45.6 

82 

9.9 

16 

26,718 

-45.2 

71 

11.7 

30 

26,696 

-46.3 

25 

3.3 

15 

22 

28,509 

-45.5 

342 

3.3 

28 

28.658 

-40.9 

85 

22.9 

27 

28,556 

-42.5 

94 

7.4 

7 

28,629 

-42.9 

26 

28,621 

-42.9 

356 

3.9 

10 

20 

31,236 

-41.0 

295 

5.4 

25 

31 .444 

-36.5 

91 

25.6 

23 

31,330 

-37.8 

60 

7.2 

24 

31,399 

-36.8 

262 

3.9 

7 

15 

33.734 

-35.8 

271 

5.1 

19 

33.936 

-31.4 

111 

19.0 

14 

33,839 

-34.5 

81 

9.5 

22 

33,914 

-31.3 

278 

10.1 

5 

14 

36.065 

-32.5 

5 

36.351 

-25.6 

7 

36,161 

-30.8 

14 

36,362 

-25.5 

NASHVILLE, 

TENN 

N.  Y.  INT.  AP, 

IDL! 

WILD 

NOME.  AL» 

SKA 

NORFOLK* 

VA. 

NORTH  PLATTS 

*  NE 

JR. 
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<B 
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B 
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B 
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46 
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<B 

SURFACE 

31 

177 

14.5 

89 

185 

.8 

31 

5 

12.4 

74 

306 

4.5 

31 

7 

1.6 

83 

50 

1.7 

31 

9 

15.0 

78 

12 

.6 

31 

848 

9.6 

86 

12 

1.2 

1000 

31 

158 

360 

3.7 

31 

159 

12.1 

65 

304 

6.2 

31 

68 

3.0 

69 

96 

2.7 

31 

152 

15.4 

70 

264 

2.1 

31 

123 

950 

31 

591 

16.2 

66 

247 

4.7 

31 

588 

10.8 

56 

302 

6.7 

31 

506 

2.2 

54 

160 

6.6 

31 

594 

14.0 

59 

300 

6.4 

31 

557 

900 

31 

1.054 

13.9 

66 

266 

8.9 

31 

1.038 

8.6 

55 

294 

9.7 

31 

939 

.2 

70 

183 

9.9 

31 

1,051 

11.6 

61 

307 

8.2 

31 

1,009 

11.5 

75 

4 

•  6 

850 

31 

1.535 

11.3 

67 

271 

12.2 

31 

1.509 

6.3 

58 

277 

11.5 

31 

1,395 

-  2.0 

70 

190 

11.1 

31 

1,526 

9.2 

59 

303 

9.1 

31 

1,488 

11.5 

62 

215 

7.6 

800 

31 

2.040 

8.8 

56 

272 

14.5 

31 

2.004 

4.0 

55 

273 

14.2 

31 

1.875 

-  4.5 

66 

191 

12.2 

31 

2,029 

6.9 

55 

288 

11.3 

31 

1,993 

9.9 

55 

242 

10.5 

750 

31 

2.569 

5.9 

50 

275 

15.3 

31 

2.527 

1.4 

48 

277 

17.9 

31 

2.382 

-  7.1 

60 

194 

14.4 

31 

2,557 

4.3 

50 

282 

13.4 

31 

2,520 

6.8 

51 

257 

11.1 

700 

31 

3,134 

3.0 

43 

275 

16.1 

31 

3,081 

-  1.2 

36 

272 

21.6 

31 

2.917 

-  9.8 

52 

185 

14.6 

31 

3,116 

1.2 

47 

282 

17.3 

31 

3,090 

3.4 

50 

273 

12.6 

650 

31 

3,726 

-   .5 

40 

2  76 

18.1 

31 

3.667 

-4.4 

275 

24.3 

31 

3.462 

-12.9 

50 

183 

16.1 

31 

3,705 

-  1.9 

42 

278 

20.0 

31 

3,682 

-   .8 

53 

275 

16.3 

600 

31 

4,366 

-  4.4 

40 

281 

19.8 

31 

4.295 

-  7.9 

274 

27.0 

31 

4.091 

-15.5 

46 

179 

16.3 

31 

4,342 

-  5.5 

37 

2  74 

21.6 

31 

4,321 

-  5.5 

52 

266 

21.0 

550 

31 

5.035 

-  9.0 

41 

279 

23.7 

31 

4.961 

-11.9 

273 

29.3 

31 

4.736 

-20.5 

45 

176 

16.1 

31 

5,012 

-  9.5 

36 

276 

22.7 

31 

4,990 

-10.6 

52 

274 

23.1 

500 

31 

5.778 

-13.5 

39 

2  79 

25.6 

31 

5.691 

-16.5 

271 

29.9 

31 

5.439 

-25.0 

44 

165 

17.3 

31 

5,750 

-14.4 

40 

275 

27.2 

31 

5,724 

-15.6 

43 

273 

25.5 

450 

31 

6.569 

-16.7 

33 

281 

30.3 

31 

6.471 

-22.2 

272 

32.1 

31 

6.191 

-30.1 

164 

17.3 

31 

6,531 

-19.4 

40 

273 

30.1 

31 

5,506 

-21.0 

37 

271 

26.6 

400 

31 

7.440 

-24.7 

282 

34.4 

31 

7.331 

-28.3 

272 

36.7 

31 

7.026 

-35.9 

153 

18.7 

31 

7,407 

-25.6 

38 

272 

34.6 

31 

7,370 

-27.4 

270 

33.2 

350 

31 

8.397 

-32.1 

283 

37.5 

31 

8.275 

-35.3 

277 

41.4 

31 

7,940 

-42.4 

160 

16.9 

31 

8,361 

-32.7 

36 

270 

36.9 

31 

8,317 

-34.5 

268 

36.5 

300 

31 

9.468 

-40.3 

262 

42.7 

31 

9.331 

-43.1 

276 

48.4 

31 

6.968 

-48.2 

152 

17.7 

31 

9,426 

-41.0 

270 

42.7 

31 

9,376 

-42.9 

264 

43.5 

250 

31 

10.686 

-49,8 

284 

46.8 

31 

10.539 

-50.9 

276 

52.1 

31 

10.151 

-51.5 

174 

12.2 

31 

10,642 

-50.2 

274 

47.6 

31 

10,561 

-51.9 

262 

48.0 

200 

31 

12.114 

-59.4 

286 

48.4 

31 

11.968 

-57.1 

2  76 

51.7 

31 

11.607 

-51.0 

177 

10.7 

31 

12.066 

-58.7 

279 

47.6 

31 

12,000 

-59.1 

268 

52.8 

175 

31 

12.944 

-61.7 

284 

46.2 

31 

12.811 

-57.7 

282 

45.5 

31 

12,480 

-49.4 

195 

7.5 

31 

12.900 

-50.8 

277 

41.4 

31 

12,835 

-59.6 

269 

49.4 

150 

31 

13.898 

-61.6 

284 

42.2 

31 

13.786 

-56.5 

260 

35.6 

31 

13,489 

-50.0 

190 

5.2 

31 

13.850 

-60.0 

275 

35.8 

31 

13,802 

-58.5 

274 

43.1 

125 

30 

15.031 

-61.0 

288 

33.4 

30 

14.945 

-57.1 

276 

28.8 

30 

14,677 

-50.2 

218 

6.2 

31 

14,998 

-60.2 

277 

29.3 

31 

14,948 

-58.7 

277 

32.4 

100 

30 

16.413 

-61.9 

286 

25.3 

29 

16.353 

-57.4 

272 

22.3 

30 

16,136 

-49.9 

209 

4.5 

31 

16,388 

-60.5 

2  79 

21.2 

31 

16,348 

-59.4 

279 

27.6 

80 

30 

17,792 

-62.1 

293 

16.1 

28 

17.768 

-56.8 

263 

13.4 

30 

17,594 

-50.0 

186 

4.5 

31 

17,783 

-59.3 

292 

10.7 

31 

17,745 

-59.8 

277 

17.3 

70 

30 

16,627 

-61.3 

303 

9.5 

28 

18.624 

-56.3 

283 

9.1 

30 

18,470 

-50.1 

191 

1.2 

31 

18,528 

-58.1 

304 

5.2 

31 

18,569 

-59.2 

276 

13.2 

60 

30 

19,578 

-59.5 

344 

4.3 

28 

19.596 

-55.8 

284 

5.4 

30 

19,473 

-50.0 

187 

2.1 

31 

19,597 

-56.2 

6 

2.5 

31 

19,552 

-57.5 

275 

7.8 

50 

30 

20,725 

-57.0 

25 

2.9 

27 

20.762 

-54.5 

285 

2.7 

30 

20,565 

-49.6 

184 

1.2 

31 

20,761 

-54.4 

54 

3.1 

31 

20,709 

-55.9 

307 

1.7 

40 

30 

22.145 

-54.7 

58 

6.0 

27 

22.195 

-52.9 

332 

1.2 

29 

22,124 

-49.9 

167 

1.0 

29 

22,194 

-52.7 

85 

5.6 

31 

22,135 

-54.3 

294 

1.4 

30 

30 

23,996 

-51.6 

70 

4.5 

26 

24.054 

-51.0 

15 

1.7 

28 

23,997 

-49.6 

79 

2.9 

29 

24,062 

-50.2 

67 

5.4 

31 

23,969 

-52.1 

291 

1.9 

25 

29 

25.182 

-49.2 

64 

3.9 

24 

25.241 

-49.2 

2 

2.3 

27 

25,195 

-49.0 

107 

3.1 

27 

25,254 

-48.2 

54 

5.1 

29 

25,179 

-50.1 

285 

2.3 

20 

29 

26.654 

-46.6 

45 

3.5 

18 

25.719 

-47.1 

332 

4.1 

27 

25,563 

-46.0 

99 

5.1 

24 

26,735 

-45.2 

20 

4.3 

29 

26,645 

-47.9 

278 

3.9 

15 

26 

28.576 

-43.8 

12 

3.5 

8 

28.666 

-42.7 

27 

28,566 

-45.8 

101 

7.2 

11 

28,675 

-41.2 

29 

28,558 

-44.7 

265 

5.2 

10 

25 

31.316 

-39.6 

296 

6.2 

17 

31,260 

-41.5 

ion 

6.9 

28 

31,300 

-40.0 

275 

10.1 

7 

21 

33.810 

-36.6 

290 

9.3 

5 

33,645 

-35.5 

25 

33,760 

-36.3 

2  76 

12.4 

5 

15 

36.134 

-32.8 

22 

36,117 

-32.0 

See   reference   note   at   end  of    table 
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OLYMPIA.  WASH. 

OMAHA.  NEBR. 

PEORIA,  ILL. 
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Wind 
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a 
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1 
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a 

1 
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1 

§ 
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SURFACE 

31 

6 

12.2 

82 

244 

3.9 

31 

392 

16.5 

84 

168 

4.7 

58 

5.8 

91 

197 

2.3 

31 

403 

11.8 

85 

173 

2.3 

30 

200 

10.1 

81 

149 

1.4 

1000 

31 

140 

11.6 

83 

240 

4.5 

31 

132 

147 

8.2 

83 

202 

2.3 

31 

133 

30 

155 

950 

31 

571 

9.8 

79 

259 

6.0 

31 

671 

17.5 

74 

173 

10.1 

570 

8.5 

71 

235 

2.1 

31 

565 

12.6 

75 

209 

4.7 

30 

587 

12.6 

65 

223 

6.1 

900 

31 

1.018 

10.5 

58 

296 

7.4 

31 

1,036 

17.3 

61 

202 

15.7 

1.018 

6.6 

64 

241 

3.7 

31 

1.018 

12.2 

63 

238 

10.9 

30 

1.040 

11.0 

64 

249 

8.0 

650 

31 

1.493 

9.9 

36 

293 

6.4 

31 

1.522 

15.7 

49 

213 

11.7 

1.485 

4.0 

61 

2  34 

4.9 

31 

1.497 

U.l 

64 

260 

11.7 

30 

1.515 

9.1 

60 

267 

11.5 

800 

31 

1.995 

8.2 

31 

276 

6.2 

31 

2.034 

12.9 

46 

238 

10.5 

1.975 

1.3 

54 

238 

5.6 

31 

2.001 

8.6 

52 

273 

13.6 

30 

2.016 

6.9 

53 

275 

13.4 

750 

31 

2.521 

5.1 

34 

266 

6.6 

31 

2.570 

9.8 

46 

247 

11.9 

2.490  -  1.3 

45 

240 

7.0 

31 

2.526 

5.1 

51 

283 

16.5 

30 

2.544 

4.1 

47 

275 

15.7 

700 

31 

3.085 

1.3 

38 

254 

6.4 

31 

3.143 

5.8 

46 

261 

12.4 

3.039 

-  4.4 

43 

236 

9.5 

31 

3.092 

1.8 

47 

287 

18.1 

30 

3,102 

1.0 

41 

280 

17.1 

650 

31 

3.673 

-  2.2 

33 

250 

8.2 

31 

3.741 

1.9 

46 

259 

13.0 

3,614 

-  8.2 

43 

235 

11.7 

31 

3,681 

-  2.1 

43 

287 

21.0 

30 

3,689 

-  2.7 

39 

284 

18.8 

600 

31 

4.309 

-  6.5 

34 

253 

9.9 

31 

4.387 

-  2.6 

45 

272 

14.2 

4,235 

-12.3 

44 

236 

14.6 

31 

4,317 

-  6.1 

43 

284 

25.5 

30 

4.324 

-  6.5 

287 

20.6 

550 

31 
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19.0 

31 

7,442 

-24.8 

239 

31.3 

350 

31 

7.935 

-40.4 

240 

14.4 

31 

8,188 

-38.4 

249 

30.5 

8,319 

-35.0 

249 

30.7 

8.497 

-28.9 

277 

25.6 

31 

8.400 

-32.3 

240 

36.1 

300 

31 

8.973 

-46.0 

246 

18.8 

31 

9,230 

-46.1 

244 

30.7 

9,375 

-43.5 

248 

33.8 

9,581 

-37.4 

276 

30.3 

31 

9.468 

-40.6 

243 

41.6 

250 

31 

10.173 

-50.1 

259 

23.5 

31 

10,424 

-52.5 

249 

32.3 

10,577 

-52.4 

264 

36.1 

10.813 

-47.5 

277 

38.3 

31 

10.697 

-49.6 

246 

45.3 

200 

30 

11.626 

-50.3 

251 

21.2 

31 

11,850 

-66.6 

249 

27.8 

11,995 

-58.7 

261 

35.8 

12.251 

-58.5 

275 

47.6 

31 

12,120 

-57.5 

261 

60.9 

175 

30 

12.498 

-50.4 

246 

15.0 

31 

12.696 

-66.8 

248 

27.0 

12.833 

-59.0 

258 

36.5 

13.082 

-62.6 

277 

51.7 

31 

12,958 

-60.1 

249 

48.6 

150 

30 

13,503 

-50.7 

243 

13.0 

30 

13,671 

-55.6 

244 

27.2 

13,801 

-58.2 

260 

35.0 

14.029 

-64.1 

275 

47.6 

31 

13,919 

-60.2 

246 

44.5 

125 

29 

14,686 

-51.7 

247 

10.9 

30 

14.836 

-55.0 

243 

24.9 

14,949 

-58.1 

256 

28.4 

15.142 

-65.4 

274 

34.0 

31 

15,054 

-60.9 

244 

33.4 

100 

29 

16.131 

-52.1 

241 

8.0 

28 

16.262 

-54.7 

242 

19.2 

16.351 

-59.0 

256 

22.2 

16.490 

-67.9 

277 

19.6 

31 

16,439 

-61.7 

241 

22.5 

80 

29 

17.576 

-51.9 

246 

6.6 

27 

17.686 

-54.5 

236 

13.6 

17.747 

-59.9 

255 

13.4 

17.826 

-69.3 

287 

6.4 

30 

17.812 

-63.9 

232 

7.6 

70 

29 

16.453 

-51.8 

233 

4.7 

27 

18,541 

-54.5 

235 

9.3 

18.591 

-58.7 

254 

9.9 

18,637 

-67.2 

70 

2.7 

30 

18.637 

-63.0 

222 

3.3 

60 

28 

19,443 

-51.8 

229 

2.9 

27 

19,529 

-54.3 

234 

6.2 

19.553 

-58.1 

245 

4.5 

19,569 

-62.9 

79 

8.0 

30 

19.686 

-60.4 

96 

1.4 

50 

28 

20.624 

-51.7 

167 

1.9 

26 

20.693 

-54.6 

248 

1.4 

20.706 

-56.4 

321 

.6 

20.708 

-58.3 

92 

9.1 

30 

20,729 

-57.6 

80 

4.1 

40 

28 

22.071 

-51.7 

117 

2.9 

26 

22.124 

-53.8 

60 

2.1 

22.130 

-54.4 

298 

1.4 

22.123 

-55.5 

88 

9.3 

29 

22,147 

-64.7 

80 

5.1 

30 

27 

23.940 

-51.4 

107 

1.4 

26 

23.980 

-52.0 

55 

3.9 

23.983 

-52.1 

338 

1.7 

23.976 

-61.6 

81 

13.0 

26 

24,004 

-61.0 

82 

9.1 

25 

26 

25.122 

-51.0 

97 

2.7 

25 

25.165 

-51.1 

60 

4.9 

26.169 

-50.7 

319 

2.9 

29 

25.166 

-49.1 

83 

13.4 

22 

26,190 

-48.8 

86 

11.9 

20 

22 

26,564 

-50.0 

93 

3.3 

21 

26.614 

-49.9 

58 

4.1 

26.632 

-48.8 

317 

3.1 

23 

26.650 

-46.2 

83 

13.4 

20 

26.669 

-45.9 

89 

8.9 

15 

18 

28.448 

-48.3 

208 

•  6 

18 

28.604 

-46.6 

297 

1.4 

24 

28.536 

-44.4 

278 

4.6 

17 

28.671 

-43.4 

6 

28.654 

-42.5 

10 

11 

31,151 

-44.7 

6 

31.220 

-41.3 

12 

31,259 

-40.6 
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SURFACE 

31 

6 

24.1 

85 

106 

3.5 

38 

14.4 

63 

41 

1.4 

221 

4.2 

83 

351 

1.4 

31 

38 

3.8 

91 

223 

6.6 

31 

79 

16.5 

67 

156 

2.9 

1000 

31 

139 

23.6 

84 

98 

9.9 

132 

14.0 

83 

117 

1.0 

143 

31 

67 

225 

8.4 

31 

157 

16.9 

82 

160 

4.9 

950 

31 

585 

21.0 

60 

97 

14.0 

561 

12.4 

80 

132 

1.9 

562 

6.6 

62 

262 

6.6 

31 

481 

1.3 

67 

232 

11.3 

31 

602 

16.9 

59 

197 

11.5 

900 

31 

1»053 

18.1 

77 

100 

13.4 

1.017 

11.1 

73 

9 

1.2 

1.006 

4.6 

58 

277 

9.7 

31 

917 

-   .5 

82 

239 

11.9 

31 

1,063 

17.3 

54 

214 

9.5 

850 

31 

1.541 

15.3 

73 

100 

12.0 

1.494 

11.3 

50 

304 

3.3 

1.470 

2.5 

57 

262 

10.1 

31 

1.373 

-  2.0 

73 

240 

13.4 

31 

1,549 

15.5 

47 

231 

6.0 

800 

31 

2.054 

12.7 

67 

96 

9.5 

2.000 

10.2 

31 

274 

6.0 

1.956 

.2 

56 

281 

12.2 

31 

1  .854 

-  3.6 

68 

248 

14.6 

31 

2,061 

12.6 

45 

244 

8.0 

750 

31 

2.590 

10.2 

61 

88 

8.2 

2.533 

7.7 

24 

253 

7.2 

2.474 

-  2.2 

53 

283 

14.4 

31 

2.360 

-  6.1 

67 

247 

15.7 

31 

2.596 

9.4 

38 

253 

6.8 

700 

31 

3.165 

7.4 

54 

93 

6.4 

3.100 

4.5 

252 

10.3 

3.020 

-  4.5 

47 

287 

16.3 

31 

2.900 

-  9.0 

63 

249 

19.6 

31 

3,166 

5.8 

34 

274 

4.7 

650 

31 

3.771 

4.0 

50 

102 

3.3 

3.696 

1.1 

250 

13.2 

3,599 

-  7.6 

45 

293 

17.9 

31 

3.468 

-11.9 

59 

249 

19.4 

31 

3.769 

2.0 

31 

2  74 

5.4 

600 

31 

4.419 

.3 

48 

105 

1.0 

4.338 

-  3.3 

246 

16.3 

4,219 

-11.1 

44 

292 

21.0 

31 

4.080 

-15.5 

54 

250 

21.6 

31 

4.411 

-  2.4 

34 

283 

6.8 

550 

31 

5.105 

-  3.7 

39 

261 

2.7 

5.012 

-  8.2 

244 

17.7 

4.879 

-15.1 

44 

293 

23.1 

31 

4.726 

-19.2 

51 

250 

24.5 

31 

5.096 

-  6.6 

31 

285 

11.1 

500 

31 

5.859 

-  8.0 

35 

272 

6.0 

5,754 

-13.5 

240 

20.6 

5.597 

-19.8 

42 

292 

24.9 

31 

5.436 

-23.5 

49 

253 

26.4 

31 

5.835 

-11.1 

27 

284 

15.2 

450 

31 

6.664 

-13.1 

266 

10.5 

6,537 

-19.4 

240 

24.7 

6.365 

-25.4 

37 

296 

27.6 

31 

6.195 

-28.2 

48 

260 

30.5 

31 

6.634 

-16.5 

23 

278 

18.3 

400 

31 

7.560 

-19.1 

273 

13.8 

7,413 

-25.9 

241 

27.4 

7.215 

-31.8 

290 

30.3 

31 

7.036 

-33.6 

49 

261 

35.8 

31 

7,513 

-22.6 

23 

281 

21.8 

350 

31 

8.539 

-26.1 

266 

20.2 

8.366 

-33.3 

243 

30.5 

6.146 

-38.6 

269 

33.0 

31 

7.963 

-39.7 

259 

39.1 

31 

8.479 

-30.0 

24 

261 

25.5 

300 

31 

9.636 

-34,4 

268 

29.0 

9.430 

-41.7 

245 

33.6 

9.189 

-45.9 

290 

35.6 

31 

9,00  3 

-45.5 

266 

43.1 

31 

9.558 

-36.5 

26 

266 

31.7 

250 

30 

10.884 

-44.1 

266 

38.1 

10.642 

-50.6 

247 

41.0 

10.385 

-52.1 

287 

41.0 

31 

10,205 

-50.0 

259 

41.2 

31 

10,785 

-48.2 

284 

36.9 

200 

30 

12.344 

-55.3 

267 

46.0 

12.070 

-58.0 

250 

45.7 

11.619 

-54.7 

266 

45.7 

31 

11,659 

-51.2 

259 

35.6 

31 

12,220 

-58.7 

263 

46.0 

175 

30 

13.184 

-61.2 

268 

47.2 

12.907 

-59.4 

250 

42.0 

12.673 

-54.4 

287 

42.7 

31 

12,527 

-50.9 

257 

29.9 

31 

13,051 

-62.4 

286 

45.1 

150 

30 

14.127 

-67,0 

274 

44.7 

13.870 

-59.5 

247 

36.7 

13.66  5 

-53.0 

268 

35.8 

31 

13,530 

-51.2 

257 

28.2 

30 

14,003 

-62.2 

287 

38.5 

125 

29 

15.213 

-71.5 

2  76 

33.0 

15.009 

-60.4 

244 

31.7 

14.839 

-53.2 

295 

28.4 

31 

14,713 

-51.9 

259 

24.1 

30 

15,128 

-63.3 

267 

32.1 

100 

29 

16.524 

-72,9 

263 

17.7 

16,394 

-61.6 

245 

22.5 

16.274 

-54.1 

285 

24.1 

31 

16,156 

-52.3 

253 

18.3 

30 

16,496 

-64.7 

266 

24.7 

80 

29 

17,637 

-70.6 

352 

2.1 

17,774 

-62.9 

235 

10.1 

17.704 

-54.2 

265 

16.5 

31 

17,598 

-52.4 

246 

11.5 

29 

17,850 

-65.6 

295 

14.0 

70 

29 

18.647 

-66.7 

73 

6.4 

18,601 

-62.8 

225 

6.0 

18.564 

-53.6 

280 

12.4 

31 

18,473 

-52.1 

244 

9.9 

29 

18,673 

-64.6 

317 

7.0 

60 

28 

19.576 

-62.5 

76 

17.6 

19,551 

-60.6 
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1.2 

19,552 

-53.5 
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10.3 

31 

19,461 

-51.4 

245 

7.6 

29 
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-61.2 

53 

4.1 

50 

26 
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-59.1 

87 

23.3 

20,694 

-57.8 

91 

4.3 

20.724 

-53.5 

296 

7.6 

31 

20,647 
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249 

6.4 

29 

20,751 

-58.2 

73 

7.0 

40 

28 

22.120 

-55.8 

89 

28.2 

22.111 

-55.0 

77 

4.1 

22.161 

-52.7 

287 

5.4 

29 

22,092 

-51.2 

255 

3.1 

28 

22.165 

-55.1 

81 

6.8 

30 

26 

23.964 

-51.4 

94 

35.2 

23.962 

-51.9 

77 

7.4 

24,028 

-50.5 

300 

3.7 

27 

23,963 

-50.9 

252 

4.3 

28 

24.017 

-51.4 

78 

9.3 

25 

26 

25,156 

-48.3 

91 

32.8 

25,149 

-49.7 

86 

6.6 

30 

25,220 

-49.1 

306 

3.3 

25 

25,156 

-50.3 

278 

4.7 

28 

25.207 

-49.2 

77 

9.7 

20 

25 

26.636 

-44.9 

90 

30.7 

26.616 

-47.2 

91 

3.5 

30 

26,689 

-47.5 

351 

1.7 

21 

26,603 

-49.8 

306 

1.0 

28 

26.680 

-46.1 

77 

10.5 

15 

24 

28,569 

-42.3 

66 

32.1 

29 

26.532 

-44.0 

67 

.9 

29 

28,604 

-44.6 

300 

1.6 

14 

26.516 

-48.0 

266 

2.9 

27 

26.600 

-42.6 

79 

8.4 

10 

20 

31.34  1 

-37.6 

92 

29.5 

19 

31.282 

-39.6 

268 

4.3 

28 

31.348 

-39.6 

286 

3.1 

25 

31.374 

-37.6 

82 

6.8 

7 

13 

33,793 

-33.9 

91 

21.6 

6 

33.79V 

-36.4 

23 

33.823 

-35.0 

263 

5.4 

15 

33.840 

-33.8 

111 

6.0 

5 

7 

36,158 

-32.0 

19 
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-30.3 

SPOKANE.  V 

(ASH. 

SWAN  ISLAND, 

W. 

TAMPA.  FLA. 

TATOOSH  IS. 

WASH*  3/ 

TOPEKA.  KANS. 
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IB 
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6 
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1014  MB 

985  MB 

SURFACE 

31 
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6.9 

72 
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3.7 

31 

10 

26.0 

79 

69 

8.0 

31 

8 

20.3 

92 

78 

3.9 

31 

31 

9.1 

87 

144 

2.9 

31 

269 

13.9 

87 

151 

3.5 
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31 

133 

31 
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25.3 

79 

68 

10.9 

31 

163 

20.8 

63 

79 

3.1 

31 

147 

9.1 

76 

163 

3.3 

31 

138 

950 

31 

562 

31 

572 

22.1 

76 

76 

12.6 

31 

604 

19.5 

69 

47 

1.4 

31 

566 

7.4 

66 

196 

3.3 

31 

572 

15.0 

69 

172 

6.0 

900 

31 

1,009 

9.5 

61 

171 

4.1 

31 

1.041 

19.2 

74 

62 

12.0 

31 

1.071 

17.3 

63 

2  06 

.8 

31 

1.014 

5.3 

60 

211 

4.5 

31 

1.030 

13.6 

61 

2  00 

5.1 

850 

31 

1,482 

7.8 

52 

222 

4.7 

31 

1.532 

16.5 

67 

85 

10.1 

31 

1,558 

14.2 

66 

195 

.8 

31 

1.479 

2.6 

50 

215 

6.0 

31 

1.511 

12.0 

51 

263 

6.4 

800 

31 

1,979 

4.0 

54 

232 

5.1 

31 

2.046 

13.6 

62 

65 

7.8 

31 

2.067 

11.1 

62 

120 

.6 

31 

1.967 

.1 

43 

211 

8.4 

31 

2.017 

9.4 

49 

274 

9.1 

750 

31 

2,497 

.1 

56 

239 

6.6 

31 

2,589 

11.0 

56 

65 

6.8 

31 

2.599 

7.9 

57 

27 

.8 

31 

2.477 

-  2.7 

37 

220 

9.3 

31 

2.544 

6.3 

51 

274 

12.2 

700 

31 

3,050 

-  3.4 

51 

246 

8.9 

31 

3,152 

8.1 

47 

63 

5.6 

31 

3.171 

4.9 

50 

283 

1.4 

31 

3.025 

-  5.8 

34 

219 

11.7 

31 

3.112 

2.9 

49 

272 

16.1 

650 

31 

3,627 

-  6.9 

45 

246 

12.2 

31 

3,768 

5.0 

35 

79 

5.1 

31 

3.766 

1.6 

43 

294 

2.5 

31 

3.595 

-  9.3 

35 

226 

12.8 

31 

3.703 

-   .8 

49 

277 

18.8 

600 

31 

4,252 

-10.9 

45 

249 

16.1 

31 

4,420 

1.9 

27 

39 

3.1 

31 

4.414 

-  1.7 

36 

294 

5.2 

31 

4.216 

-13.4 

33 

229 

14.4 

31 

4.343 

-  5.1 

46 

260 

22.7 

550 

31 

4,911 

-15.3 

42 

250 

18.1 

31 

5,110 

-  2.1 

347 

3.1 

31 

5.095 

-  5.5 

31 

303 

7.6 

31 

4.866 

-17.7 

33 

232 

15.9 

31 

5,016 

-  9.7 

42 

282 

23.5 

500 

31 

5,629 

-20.2 

41 

248 

21.4 

31 

5,668 

-  6.5 

319 

5.1 

31 

5.644 

-10.1 

30 

297 

10.5 

31 

5,580 

-22.6 

26 

235 

18.5 

31 

5,750 

-14.6 

282 

25.3 

450 

31 

6,394 

-25.7 

44 

246 

27.2 

31 

6,679 

-11.9 

315 

6.4 

31 

6,646 

-15.5 

294 

12.2 

31 

6,336 

-27.9 

32 

236 

22.3 

31 

6,533 

-20.3 

261 

29.7 

400 

31 

7,244 

-31.9 

43 

248 

29.5 

31 

7,577 

-17.6 

315 

6.7 

31 

7,526 

-21.9 

300 

15.2 

31 

7,181 

-33.6 

32 

241 

25.6 

31 

7,402 

-26.4 

277 

33.8 

350 

31 

8,174 

-39.0 

249 

33.0 

31 

8,563 

-24.8 

299 

13.0 

31 

8,497 

-29.2 

299 

19.0 

31 

8,104 

-40.4 

32 

246 

30.3 

31 

8,354 

-33.1 

277 

39.1 

300 

31 

9,214 

-46.5 

252 

37.9 

31 

9,665 

-33.3 

292 

18.6 

31 

9,579 

-37.7 

293 
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-53.6 

247 

11.5 
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52 
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26 
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30 
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86 
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84 

10.7 

27 
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26 
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29 

25,239 

-49.9 

57 

7.0 

26 

25,137 

-49.1 

95 

34.0 

26 

25.233 

-47.2 

89 

14.4 

26 

25,165 

-50.8 

62 

5.8 

27 

25,153 

-50.0 

309 

1.0 

20 

27 

26.712 

-47.3 

64 

7.0 

28 

26,611 

-46.1 

91 

32.4 

22 

26.719 

-44.1 

89 

14.8 
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26 
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15 
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45 
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22 
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10 

23 
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39 
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19 
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7 

20 

33.679 

-35.3 
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17 
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15.6 

23 
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25 
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3.5 

5.064 

-  6.1 

226 

22.9 

31 

5.111 

-  3.1 

310 

1.4 

4.967 

-11.0 

275 

25.6 

31 

4,970 

-12.1 

49 

237 

18.3 

500 

31 

5.879 

-  5.2 

68 

112 

1.7 

5.613 

-11. 1 

236 

25.5 

31 

5.866 

-  7.6 

285 

4.1 

5.715 

-15.8 

276 

29.3 

31 

5,700 

-17.0 

46 

241 

18.5 

450 

31 

6.694 

-10.0 

62 

97 

2.5 

6.605 

-16.7 

242 

27.8 

31 

6.672 

-12.6 
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Avsraga  monthly  valu«i 
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28 
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4 
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YUCCA  FLAT,  NEV. 
880  MB 


1.196 
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1.002 
1.487 
1.998 
2.526 
3.101 
3.693 
4,334 
5.003 
5,742 
6.522 
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8.344 
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2 
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3 

3 
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3 

1 

4 

365 
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5 

5 
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5 

5 
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6 

6 
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5 

7 
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2 

8 
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-31 

7 

9 
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10 

708 
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3 

12 
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9 

12 
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4 

13 
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1 

15 
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0 

16 

444 
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5 

17 
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-64 

7 

18 
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6 

19 

579 

-61 

4 

20 

720 

-56 

0 

22 

136 

-55 

5 

23 
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8 

25 

.177 

-49 

2 

26 

649 

-46 

5 

26 

.572 

-44 

2 

31 

305 
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6 

Note:  All  observations  scheduled  at  1200,  G.  C  T  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at  any 
given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missmg  for  one  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40''C  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.  e.  ,  elevation  angles  less  than 
6°  above  the  horizon,   or  any  obstruction  above  the  horizon. 


The  temperature   and 


tnd 


a  lues 


re  based  on    15   or 


i  observations  at   the  surface  or  5 


observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Relative  humidity 
data  are  not  published  for  standard  pressure  surfaces  for  which  less  than  16  observations  are 
available. 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  in  degrees  Celsius,  relative 
humidity  in  percent,   and  resultant  winds  in  degrees  and  knots. 


*  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate 
evaluations  of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb. 
They  were  aiso  equipped  with  carbon  hygristors.  These  rawinsondes  were  carried 
aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach  higher  al- 
titudes. 


1/  beginning  May  21,  1963 
2/  beginning  May  28,  1963 
3/    beginnmg  April  26,    1963 


SOLAR  RADIATION  DATA 

Solar  rldiation  intensities,  tabulated  in  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


Sun's  zenitli  distance 


ALBUQUERQUE,  N.  MEX. 
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.91 

.93 

1.05 


.99 

.92 

(.78) 


1.01 
.91 


0.97 
1.20 
1.27 
1.24 
1.21 
1.14 


1.11 
1.07 
1.17 


1.18 
1.08 
(.93) 
1.12 
1.15 
1.21 
1.13 
1.16 
1.05 
1.09 


1.38 
1.44 
1.39 
1.37 
1.37 


1.34 
1.36 

1.37 
1.33 
(1.19) 


1.38 
1.35 
1.35 


1.16 
1.08 
(1.01) 


1.11 
1.15 


0.97 
1.03 
(1.04) 


1.04 

.92 

(.87) 

.99 

.97 


0.82 

.91 

(.88; 


(.76) 


.81 
.87 


BLUE  HILL  OBS.,  MASS. 


0.82 
.71 
.77 
.70 
.77 
.82 


.84 
.75 
.62 
.75 


0.91 
.77 
.87 
.79 

.90 
.60 


2.94    1.96 


1.06 

.96 

.84 

1.01 

1.01 

.59 


1.27 
1.06 
1.16 
1.23 

1.21 

1.05 
1.15 

1.20 
1.13 

.99 
1.16 
1.20 

.75 


1.39 
1.36 


1.39 
1.33 


1.42 
1.35 


1.96    2.94 


1.08 
1.13 


1.23 
1.13 


1.17 

1.12 

.95 


0.81 
.90 


1.00 
.87 


1.04 
.81 


0.65 
.75 


.66 


.90 


.63 
0.76 


No  observation  due  to  cloudiness 


Clouds  present 

Slight  haze  -  indeterminable 

Moderate  haze  -  indeterminable 

Slight  haze 

Moderate  haze 

Values  corresponding  to  true  solar 


(.61) 


.74 
.78 


0.50 
.60 


Sun's  zenith  distance 


MADISON,  WIS. 


Aver- 
ages 


M  0.78 
M  .54 
S   .75 


0.94 
.96 
.80 
.98 


1.10 
1.23 
1.03 
1.12 


TUCSON,  ARIZ. 


May 

1 

2 

3 

4 

5 

6 

7 

11  — 

12 

15  — 


18 

25 

26 

27 

28 

29 

30 


Aver- 
ages 


0.80 
.90 
.90 
.80 
.90 
.80 
.70 
.70 
.80 

.80 
.80 
.80 
.90 
.90 
.90 


0.90 

1.00 

1.00 

.90 

1.00 

.90 

.90 

.80 

.90 

.90 

.90 

.90 

1.00 

1.00 

1.00 

1.00 
.90 


1.00 
1.10 
1.10 
1.00 
1.10 
1.00 

1.00 

.90 
1.00 

1.00 
1.00 
1.00 
1.10 
1.10 
1.10 
1.00 
1.00 

1.00 


1.20 
1.30 
1.30 


1.30 
1.20 


1.20 
1.30 


1.83    2.74    3.65    4.56 


1.00 
1.00 


.90 
.90 


0.80 
.80 
.90 
.90 
.80 
.30 

.70 
.80 


1.00     0.90 


OMAHA,  NEBR. 


May 

10 

13 


28 

29 


Aver- 
ages 


.65 
.59 


HS  0.68 
HS   .46 

HS   .73 


HS 


HM 


HS  0.84 
HS   .69 


HS  1.01 
HS   .98 


1.12 
HS  1.22 
HS  1.40 


HM  0.59 
HS   .67 


0.97     1.24     0.91     0.69     0.53]    0.33 


MAUNA  LOA  OBS.,  HAWAII 


May 

1 

8 

9 

16  — 
18-- 
20  — 


Aver- 
ages 


0.99 
1.03 
1.00 
1.04 
1.04 
1.01 


1.09 
1.13 
1.14 


1.31 
1.22 
1.24 
1.20 
1.23 
1.30 


Langiey  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter        An   explanation 
of  the  formula  used   in  computing  the  air  mass  values   for  each  station    listed    above   appears 


m  the  February  1957  issue.    Vol      8.    No.    2.    page  63,  of  this  publication. 
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chart  I.    A.  Average  Temperature  (°F.)  at  Surface,  May  1963. 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),  May  1963. 


A .  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 
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Chart  VI.      A.  Percentage  of  Possible  Sunshine,  May  1963. 


B,  Percentage  of  Mean  Monthly  Sunshine,  May  1963. 


A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.   Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.     A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  May  1963. 


B.  Percentage  of  Mean  Daily  Solar  Radiation,  May  1963. 


A.     Mean  daily  solar  radiation,   direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys   (1  langley  =   1  gm.    cal.    cm-'M 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,   and  corrected  to  the  International  PyrheUometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  May  1963.    Resultant  Winds. 


B.  30-mb,  Surface,  1200  GMT,  May  1963.     Resultant  Winds. 


Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


Temperatures  remained  below  normal  during  much  of 
June  in  the  Far  West,  but  fluctuated  widely  east  of  the 
Rockies.  Precipitation  was  abnormally  heavy  in  much  of 
the  Southeast  where  record-breaking  amounts  for  June 
were  recorded  locally,  and  along  the  Gulf  coast  where 
rainfall  was  extremely  short  in  May.  Precipitation  was 
much  above  normal  in  large  areas  of  the  Far  West,  but 
was  much  below  normal  in  Arizona  and  New  Mexico.  At 
the  end  of  the  month  many  sections  in  an  area  extending 
eastward  and  northeastward  from  the  middle  Mississippi 
Valley  needed  rain. 

TEMPERATURE.  --Average  temperatures  for  June  were 
a  few  degrees  below  normal  in  the  Far  Southwest  and  from 
the  lower  Appalachian  region  to  the  middle  Atlantic  coast, 
and  above  normal  along  the  Canadian  Border  and  in  the 
Great  Plains.  Below-normal  temperatures  were  rather 
persistent  in  the  Far  Southwest,  but  changes  of  consider- 
able magnitude  occurred  east  of  the  Rockies.  From  the 
Ohio  and  upper  Mississippi  Valleys  to  the  Atlantic  coast 
the  first  10  days  were  unusually  warm,  the  2  following 
weeks  were  well  below  normal,  and  the  last  week  was  a- 
gain  unusually  warm.  From  Texas  to  the  Atlantic  coast, 
the  first  half  of  the  month  was  unusually  warm  and  the 
second  half  abnormally  cold.  Extremes  for  the  month 
both  occurred  in  California,  11°  on  White  Mountain  on  the 
4th  and  119°  at  El  Centro  on  the  30th. 

In  north-central  areas,  temperatures  during  a  hot  period 
the  first  10  days  reached  90°  or  above  in  the  Great  Lakes 
region.  Chicago,  111.,  registered  96°  and  Traverse  City, 
Mich.,  91°.  In  many  areas  east  of  the  Rockies,  however, 
the  highest  temperatures  occurred  during  the  closing  days 
of  the  month  when  highs  reached  100°  or  higher  in  all 
states  except  Delaware,  New  York,  and  the  New  England 
states  where  highs  were  in  the  90's.  On  the  30th  101°  at 
Marquette,  Mich.  ,  equaled  the  highest  ever  recorded  in 
June  and  was  the  first  time  the  temperature  had  reached 
100°  since  1948  and  the  third  time  in  90  years.  On  the 
same  date  91°  at  Sault  Ste.  Marie,  Mich.,  was  the  first 
time  the  temperature  reached  90°  or  more  there  since 
June  13,  1956,  and  98°  at  Saint  Cloud,  Minn.,  was  the 
highest  there  in  any  month  since  July  28,  1955.  Port 
Arthur,  Tex.,  had  99°  on  the  12th,  the  highest  there  so 
early  in  June. 

A  cold  air  mass  moved  into  the  North  Central  Interior 
near  the  end  of  the  third  week,  reducing  temperatures  to 
near  record  low  levels,  with  frost  as  far  south  as  northern 
Illinois  and  Indiana.  Milwaukee,  Wis.  ,  recorded  38°  on 
the  22d  which  was  the  lowest  temperature  there  so  late  in 
June  since  records  began  in  1870;  38°  at  Toledo,  Ohio, 
equaled  the  lowest  ever  recorded  there  in  June;  and  39° 
on  the  22d  at  Pittsburgh  (airport).  Pa.,  was  the  lowest  so 
late  in  June  there. 

PRECIPITATION.  --Inthe  Gulf  States  rather  dry  weather 
the  first  half  of  the  month  was  followed  by  frequent  show- 
ers the  latter  half.  Accumulations  were  more  than  twice 
normal  in  parts  of  the  Southeast.  A  cooperative  station 
in  Athens,  Ga.,    recorded  19.07  inches  for  the  month,   the 


greatest  amount  there  for  any  month  in  more  than  85 
years  of  record.  Also,  a  24-hour  record  amount  of  7.  98 
inches  was  measured  at  Athens  at  8  a.m.  on  the  morning 
of  the  27th.  Other  unusually  heavy  monthly  amounts  in- 
cluded Jacksonville,  Fla.  ,  12.  49  inches;  Thomasville, 
Ga.,  10.52;  Charleston,  S.  C,  10.34;  Birmingham,  Ala., 
8.44;  Abbeville,  Ala.,  13.71;  Glen  St.  Mary,  Fla.,  14.16; 
and  Beaufort,  S.  C,  16.26  inches.  Also,  Savannah,  Ga., 
recorded  14.39  inches  for  the  most  for  June  during  a  rec- 
ord dating  back  to  1876.  The  statewide  average  of  near 
8  inches  for  Georgia  has  not  been  exceeded  since  1900. 

The  heavy  rains  in  the  Southeast  caused  serious  flash 
floods  in  Athens  and  Savannah,  Ga.  In  Athens  several 
homes  and  businesses  were  flooded;  also  8  persons  were 
drowned  when  an  automobile  ran  out  of  control  into  the 
swollen  Oconee  River.  At  least  30  families  were  evacu  - 
a+ed  in  Savannah  during  the  flooding.  The  heavy  rains 
caused  some  damage  to  watermelons,  tobacco  plantings, 
unharvested  grain,  and  maturing  vegetables,  but  benefited 
corn,  peanuts,  and  pastures.  Grass  and  weeds  became 
a  problem  in  some  sections  during  the  prolonged  wet 
spell.  Droughty  conditions  were  relieved  in  parts  of  Miis- 
sissippi,    Louisiana,   and  eastern  Texas. 

Most  of  the  above-normal  precipitation  in  the  Far  West 
fell  during  the  first  half  of  the  month.  Several  stations 
reported  near  record  amounts  for  June.  Monthly  totals 
ranged  up  to  more  than  6  inches  in  Idaho,  8  inches  in 
Montana,  6  inches  in  Nevada,  5  inches  in  Utah,  and  6 
inches  in  Wyoming.  The  total  amount  for  April,  May, 
and  June  at  Reno,  Nev.  ,  4.  81  inches,  was  the  greatest 
amount  on  record  for  the  period.  The  rains  benefited 
pastures  and  increased  irrigation  water  supplies.  In 
Nevada,  water  was  going  over  the  spillways  at  several 
reservoirs  at  the  end  of  the  month,  an  almost  unheard  of 
event  in  that  State.  This  turn  of  events  was  in  sharp  con- 
trast to  the  gloomy  outlook  for  water  supplies  earlier  in 
the  season. 

Dry  weather  was  causing  concern  for  crops  in  several 
northern  sections  at  the  end  of  the  month.  Rain  was 
needed  in  Iowa  and  several  other  sections  of  the  middle 
Mississippi  Valley.  In  parts  of  Iowa  rainfall  had  been 
subnormal  for  7  weeks,  and  1.  13  inches  at  Des  Moines 
was  the  least  for  June  there  in  30  years.  Erie,  Pa.,  re- 
corded 0.85  inch,  the  least  for  June  in  91  years;  Roches- 
ter, N.  Y.,  0.  22  inch,  the  least  for  June  during  a  record 
back  to  1830;  and  Concord,  N.  H.  ,  1.  22  inches,  the  least 
since  1913.  Trenton,  N.  J.,  recorded  3.64  inches  for 
the  April-May-June  period  and  12.  19  inches  for  January 
through  June,  both  amounts  the  least  of  record  for  the 
respective  periods. 

DESTRUCTIVE  STORMS.  --The  usual  hail  damage  oc- 
curred in  the  midcontinent  area.  One  of  these  storms 
seriously  damaged  sugar  beets  in  the  vicinity  of  Huntley, 
Mont.  ,  on  the  20th.  Another  with  high  winds  destroyed 
500,  000  acres  of  cotton  in  the  south  plains  of  Texas.  On 
the  15th  flood  and  hail  damage  at  Denver,  Colo.,  was  es- 
timated near  $1  million. 
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Numerous  flash  floods  occurred  during  the  month.  The 
one  at  Amarillo,  Tex.  ,  on  the  16th  was  responsible  for 
one  death.     Flood  damage  was  estimated  in  the  neighbor- 
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hood  of  $70  million  in  the  Big  Horn  Mountains,  and  near 
$200  million  in  the  vicinity  of  Lander,   Wyo. 


CONDENSED  CLIMATOLOGICAL  SUMMARY 


Temperature 

Precipitation 

Section 

Monthly  extremes 

M 

snthly  extremes 

Station 

M 

Q 

Station 

1 

« 

Station 

Greatest 

suaon 

Uart 

s 

i 

Q 

°F 

'F 

In. 

In. 

Alabama 

3  Stations 

106 

14+  :Hcflin 

47 

1 

Abbeville  INNW 

13.71 

Gainesville 

2.07 

Alaska 

NY  AC 

82 

7  jBarter  Is.  WBAP 

16 

2 

Whittier 

16.17 

Walnwright 

.07 

Arizona 

Gila  Bend 

113 

18  :Maverick 

20 

9 

Wahak  Hotrontk 

.68 

135  Stations 

.00 

Arkansas 

Nimrod  Dam 

103 

14  'Narrows  Dam 

50 

19 

Salem 

6.54 

Natural  Dam 

.71 

California 

El  Centre  2SSW 

119 

30   White  Mountain  2 

11 

4 

Meyers  4SW 

6.93 

95  Stations 

.00 

Colorado 

Eads 

110 

29+  IHermit  7ESE 

19 

11 

Hawthorne 

6.28 

Cimarron  3SE 

T 

Connecticut 

Norwich  Pub  Utll  Pit 

98 

28  j Coventry 

35 

2 

Salisbury 

5.80 

Groton 

1.24 

Delaware 

4  Stations 

96 

27+  .Georgetown  5SW 

40 

15 

Mil  ford  3WNW 

5.73 

Lewes  ISW 

2.49 

Florida 

2  Stations 

102 

14  |De  Funiak  Springs 

51 

3 

Glen  St.  Mary  Nurseries 

14.16 

Marathon  Shores 

.73 

Georgia 

do 

103 

14   2  Stations 

45 

2 

Athens 

19.07 

Cairo  2NNW 

2.77 

Hawaii 

Nana  1026,  Kauai 

90 

29  'Mauna  Loa  Slope  Obs 

29 

7 

Puohokamoa  2  343  Maui 

24.95 

5  Stations 

.00 

Idaho 

3  Stations 

99 

19+  JAtlanta  3 

23 

30 

Dixie 

6.44 

Cambridge 

1.07 

Illinois 

Quincy 

102 

28  \2   Stations 

35 

22 

Flora  2NW 

6.20 

Avon  5NE 

.03 

Indiana 

Paoli 

101 

27   3  Stations 

36 

22 

Newberry 

5.73 

Richmond  Airport 

.39 

Iowa 

Keosaugua 

102 

30  JElkader 

38 

21 

James  INE 

10.98 

Williamsburg 

.00 

Kansas 

2  Stations 

108 

29+  3  Stations 

43 

10 

Deerfield  lONNW 

9.73 

2  Stations 

.86 

Kentucky 

5  Stations 

98 

14+ .Jackson 

42 

22 

Heidelberg  Lock  14 

7.75 

Jeremiah 

.91 

Louisiana 

Winnsboro 

108 

16   2  Stations 

55 

1 

Morgan  City 

15.82 

Koran 

1.13 

Maine 

2  Stations 

95 

27+  3  Stations 

31 

10 

Brunswick 

3.31 

Agusta  FAA  AP 

.58 

Maryland 

Conowingo  Dam 

106 

28   2  Stations 

34 

23+ 

Baltimore  WBAP 

9.16 

Frederick  WBAP 

2.67 

Massachusetts 

Provincetown  IN 

98 

27   3  Stations 

39 

22+ 

Washington  2 

5.74 

Salem  CG  Air  Station 

.86 

Michigan 

Marquette  WB  City 

101 

30   Vanderbilt  Trout  Sta 

28 

22 

Higgins  Lake 

6.86 

Fife  Lake  2S 

.55 

Minnesota 

2  Stations 

103 

30 

Bigfork 

26 

12 

Bird  Island 

7.65 

Caledonia 

1.26 

Mississippi 

Merrill 

108 

15 

Edinburg 

51 

3 

Rockport 

10.72 

Senatobia 

1.14 

Missouri 

2  Stations 

101 

30+ 

Richwoods 

38 

12 

Fisk 

9.80 

Gregory  Landing 

.18 

Montana 

Loma  IWNW 

97 

18  i2  Stat  ions 

25 

30+ 

Volborg 

8.39 

Haugan 

1.35 

Nebraska 

Imperial  FAA  AP 

110 

29  Iwallace  lENE 

37 

17 

David  City 

10.98 

Imperial  FAA  AP 

.54 

Nevada 

2  Stations 

108 

19   2  Stations 

24 

29 

I  L  Ranch 

6.50 

2  Stations 

.00 

New  Hampshire 

do 

96 

27+ Ido 

31 

10 

Fabyan 

3.60 

Portsmouth 

.95 

New  Jersey 

Hammonton  2NNE 

102 

28  ;Long  Valley 

37 

22 

Audubon 

6.41 

Long  Branch 

.47 

New  Mexico 

2  Stations 

107 

30 

3  Stations 

21 

11+ 

Clovis  13N 

8.26 

9  Stations 

.00 

New  York 

Hempstead  Malverne 

99 

27 

Lake  Placid  Club 

28 

11 

Parlshville  IWNW 

6.37 

Barker  4NE 

.17 

North  Carolina 

Hamlet 

101 

10 

2  Stations 

39 

2 

Highlands  2S 

10.11 

Reidsville 

1.23 

North  Dakota 

Fort  Yates 

105 

29 

Turtle  Lake 

32 

30 

Bismarck  12ENE 

9.93 

Colgate 

1.01 

Ohio 

Toledo  Blade 

100 

28 

Millport  2NW 

34 

23 

Cambridge  State  Hosp 

10.53 

Eaton 

.40 

Oklahoma 

Waurika 

106 

29+ 

Kenton 

48 

10 

Alva 

10.21 

Pontotoc 

.44 

Oregon 

Arlington 

104 

16 

3  Stations 

23 

6+ 

Brightwood 

5.76 

Arlington 

.03 

Pennsylvania 

Bethlehem  Lehigh  Univ. 

104 

27  + 

Clermont  4NW 

28 

22 

McConnellsburg 

6.54 

New  Stanton 

.45 

Puerto  Rico 

2  Stations 

96 

17+ 

Lares 

60 

2 

Maricao  Fish  Hatchery 

14.39 

Melania  Dam 

.22 

Rhode  Island 

3  Stations 

93 

28+ 

2  Stations 

43 

22+ 

Woonsocket 

3.91 

Block  Island  WBAP 

.94 

South  Carolina 

Tilghman  Forest  Nursery 

105 

11 

Caesars  Head 

50 

2 

Beaufort  7SW 

16.26 

Loris 

2.15 

South  Dakota 

Oahe  Dam 

109 

30 

Deerfield  5NW  Natl  Mem 

31 

6 

Mt.  Rushmore 

8.53 

La  Delle  7NE 

1.43 

Tennessee 

Samburg  Wild  Life  Rfg 

99 

14+ 

2  Stations 

43 

3+ 

Copperhill 

8.02 

Sparta  2NW 

1.67 

Texas 

Armstrong 

110 

16 

Cornudas  Service  Sta. 

46 

10 

Houston  Alief 

13.01 

Humble  Pump  Station 

.00 

Utah 

Cisco 

102 

27 

Strawberry  Reservoir 

21 

7 

Silver  Lake  Brighton 

5.70 

3  Stations 

.00 

Vermont 

Rutland 

97 

26 

2  Stations 

32 

11+ 

Salisbury 

4.04 

Bethel  4N 

.74 

Virginia 

Halifax  2SSE 

100 

11 

Floyd  2NE 

36 

2 

Mount  Weather 

12.06 

Appomattox  3W 

.73 

Washington 

John  Day  Dam 

104 

16 

Rainier  Paradise  RS 

26 

3 

Tolt  South  Fork  Rsvr 

7.72 

2  Stations 

T 

West  Virginia 

Martinsburg  FAA  AP 

96 

27 

Canaan  Valley 

30 

23+ 

Fairmont 

7.72 

do 

1.28 

Wisconsin 

Brule  Island 

101 

30 

Couderav  2W 

27 

12 

Madison  WBAP 

8.15 

Readstown 

.63 

Wyoming 

2  Stations 

101 

28 

2  Stations 

19 

30+ 

Buffalo  15SW 

6.88 

l)ixon 

.13 

+     And  also  on  an  earlier  date  or  dates. 

NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation,     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.      (See  individual  Climatological  Data  for  times  of  observations). 
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MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 


(Ba 

se  65°F) 

1962  -  1963 

Total 

state  and  Station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

for 
Season 

Normals 
July-June 

ALABAMA 

Birmingham 

0 

0 

9 

100 

382 

686 

822 

67  2 

225 

84 

25 

0 

3005 

2779 

Huntsville 

0 

0 

20 

125 

448 

813 

905 

747 

281 

114 

34 

0 

3487 

3070 

Mobile 

0 

0 

0 

41 

242 

441 

575 

473 

108 

6 

3 

0 

1889 

1659 

Montgomery 

0 

0 

0 

86 

359 

626 

715 

591 

185 

37 

13 

0 

2612 

2291 

ALASKA 
Anchorage 

197 

249 

578 

836 

1274 

1499 

1415 

1156 

1266 

986 

557 

393 

10406 

10864 

Annette 

169 

181 

286 

489 

623 

782 

864 

561 

746 

605 

442 

374 

6122 

7159 

Barrow 

7  58 

691 

1037 

1477 

1860 

2294 

2299 

2295 

2630 

1805 

1214 

928 

19288 

20174 

Barter  Island 

776 

730 

999 

1373 

1747 

2160 

2349 

2203 

2524 

1756 

1172 

925 

18714 

19862 

Bethel 

186 

374 

686 

1064 

1533 

1931 

1404 

1507 

1543 

1363 

751 

533 

12875 

13196 

Cold  Bay 

418 

392 

536 

780 

868 

1103 

949 

997 

940 

955 

745 

565 

9248 

9883 

Cordova 

353 

337 

537 

710 

952 

1181 

1147 

823 

1118 

917 

614 

495 

9184 

9764 

Fairbanks 

86 

223 

696 

1056 

1816 

2218 

1959 

1830 

1777 

1208 

482 

342 

13693 

14279 

Juneau 

250 

305 

486 

645 

810 

1132 

1147 

885 

1023 

846 

500 

431 

8460 

9075 

King  Salmon 

236 

327 

597 

918 

1092 

1629 

1235 

1305 

1289 

1158 

661 

513 

10960 

11343 

Kotzebue 

294 

347 

765 

1273 

1720 

2100 

1691 

1815 

2212 

1532 

943 

627 

15319 

16105 

McGrath 

99 

318 

718 

1171 

1875 

2230 

1970 

1787 

1738 

1233 

615 

416 

14170 

14283 

Nome 

374 

428 

759 

1137 

1463 

1997 

1384 

1507 

1783 

1408 

842 

648 

13730 

14171 

St.  Paul  Island 

561 

536 

681 

889 

982 

1172 

1068 

1221 

1101 

1065 

890 

738 

10904 

11193 

Sheraya 

502 

503 

529 

728 

914 

937 

936 

882 

960 

882 

781 

670 

9224 

9671 

Yakutat 

357 

312 

507 

670 

877 

1066 

1048 

816 

1036 

890 

583 

492 

8654 

9092 

ARIZONA 

Flagstaff 

32 

38 

184 

536 

7  47 

1026 

1218 

788 

940 

757 

372 

255 

6893 

7029 

Phoenix  (U) 

0 

0 

0 

1 

79 

233 

441 

115 

123 

60 

0 

0 

1052 

Phoenix 

0 

0 

0 

1 

115 

301 

507 

148 

151 

50 

0 

0 

1273 

1598 

Prescott 

0 

0 

12 

220 

433 

7  26 

910 

505 

637 

472 

66 

37 

4018 

4362 

Tucson 

0 

0 

0 

13 

137 

336 

515 

215 

234 

79 

0 

0 

1529 

1882 

Winslow 

0 

0 

15 

232 

506 

922 

1147 

618 

591 

389 

25 

8 

4453 

4662 

Yuma 

0 

0 

0 

0 

36 

165 

359 

28 

74 

28 

0 

0 

690 

878 

ARKANSAS 

Ft.  Smith 

0 

0 

10 

86 

435 

704 

1020 

7  24 

317 

93 

41 

0 

3430 

3292 

Little  Rock 

0 

0 

17 

78 

421 

714 

954 

709 

258 

97 

35 

0 

3283 

3219 

Texarkana 

0 

0 

0 

56 

346 

579 

848 

569 

186 

47 

23 

0 

2654 

2533 

CALIFORNIA 

Bakersfleld 

0 

0 

0 

44 

257 

47  2 

618 

179 

276 

223 

14 

1 

2084 

2122 

Bishop 

2 

0 

11 

170 

521 

750 

877 

454 

629 

496 

98 

76 

4084 

4275 

Blue  Canyon 

17 

58 

75 

337 

531 

582 

762 

538 

879 

887 

424 

281 

5371 

5596 

Burbank 

0 

0 

0 

51 

157 

268 

379 

121 

27  2 

229 

83 

45 

1605 

1646 

Eureka  (U) 

339 

219 

229 

312 

375 

469 

579 

266 

484 

440 

336 

312 

4360 

4643 

Fresno 

0 

0 

0 

69 

291 

538 

698 

234 

356 

266 

30 

0 

2482 

2611 

Long  Beach 

0 

0 

0 

43 

145 

212 

327 

135 

275 

214 

28 

8 

1387 

1803 

Los  Angeles  (U) 

0 

0 

0 

33 

138 

228 

286 

101 

202 

161 

37 

24 

1210 

1349 

Los  Angeles 

2 

0 

0 

35 

154 

253 

296 

123 

255 

225 

63 

15 

1421 

2061 

Mt.  Shasta  (R) 

18 

51 

95 

421 

649 

781 

918 

571 

782 

740 

291 

232 

5549 

5722 

Oakland 

94 

38 

86 

134 

262 

474 

582 

215 

379 

319 

177 

97 

2857 

2870 

Point  Arguello  (R) 

254 

188 

225 

186 

330 

365 

471 

231 

430 

389 

317 

249 

3635 

3595 

Red  Bluff 

0 

0 

10 

68 

302 

487 

678 

250 

434 

360 

75 

1 

2665 

2515 

Sacramento  (U) 

0 

0 

3 

92 

249 

540 

679 

202 

371 

310 

100 

5 

2551 

2419 

Sacramento 

0 

0 

0 

97 

303 

581 

736 

249 

428 

333 

115 

2 

2844 

2502 

Sandberg  (R) 

3 

2 

24 

205 

419 

57  2 

757 

394 

744 

678 

319 

211 

4328 

4209 

San  Diego 

0 

0 

1 

25 

154 

258 

299 

114 

227 

180 

43 

21 

1322 

1458 

San  Francisco  (U) 

270 

157 

196 

130 

182 

369 

445 

179 

332 

313 

234 

201 

3008 

3001 

San  Francisco 

143 

57 

120 

162 

271 

468 

598 

250 

399 

355 

247 

183 

3253 

3015 

San  Jose  (U) 

5 

3 

12 

92 

216 

417 

521 

164 

323 

23 

Santa  Catallna 

361 

314 

228 

151 

Santa  Maria 

136 

91 

131 

162 

274 

366 

477 

184 

423 

365 

245 

184 

3038 

2967 

Stockton 

418 

339 

78 

1 

COLORADO 

Alamosa 

67 

101 

299 

591 

938 

1228 

1625 

1205 

1011 

673 

353 

186 

8277 

8529 

Colorado  Springs 

6 

11 

124 

335 

728 

910 

1331 

730 

817 

415 

167 

30 

5604 

6514 

Denver 

0 

19 

112 

352 

703 

961 

1417 

768 

748 

442 

156 

50 

5728 

5982 

Grand  Junction 

0 

0 

39 

255 

620 

1099 

1633 

733 

708 

411 

32 

3 

5533 

5641 

Pueblo 

0 

0 

51 

262 

654 

892 

1411 

732 

703 

281 

87 

9 

5082 

5462 

CONNECTICUT 

Bridgeport 

2 

11 

125 

342 

705 

1114 

1152 

1111 

811 

484 

255 

35 

6147 

5617 

Hartford 

3 

20 

279 

428 

819 

1310 

1277 

1209 

890 

494 

222 

43 

6994 

6235 

Middletown 

25 

46 

215 

438 

805 

1226 

1263 

1184 

890 

532 

285 

22 

6931 

New  Haven 

4 

15 

132 

356 

707 

1144 

1158 

1110 

821 

496 

272 

46 

6261 

5897 

DELAWARE 

Wilmington 

0 

4 

113 

266 

67  2 

1072 

1130 

1044 

641 

370 

180 

10 

5502 

4930 

DIST.  OF  COLUMBIA 

Washington  (U) 

0 

0 

79 

198 

634 

963 

951 

892 

455 

239 

84 

3 

4498 

Washington 

0 

0 

59 

182 

599 

981 

1034 

946 

505 

245 

87 

1 

4639 

4224 

FLORIDA 

Apalachicola  (U) 

0 

0 

0 

33 

192 

363 

450 

398 

104 

11 

1 

0 

1552 

1308 

Daytona  Beach 

0 

0 

0 

16 

117 

320 

264 

288 

73 

15 

0 

0 

1093 

879 

Fort  Myers 

0 

0 

0 

0 

44 

160 

110 

100 

13 

1 

0 

0 

428 

442 

Jacksonville 

0 

0 

0 

43 

199 

390 

385 

379 

90 

9 

4 

0 

1499 

1239 

Key  West 

0 

0 

0 

0 

4 

58 

11 

6 

0 

0 

0 

0 

79 

108 

Lakeland  (U) 

0 

0 

0 

6 

99 

220 

209 

230 

33 

0 

0 

0 

797 

661 

Miami 

0 

0 

0 

0 

26 

120 

48 

46 

6 

0 

0 

0 

246 

214 

Miami  Beach 

0 

0 

0 

0 

14 

61 

24 

22 

1 

0 

0 

0 

122 

141 

Orlando 

0 

0 

0 

4 

98 

255 

209 

232 

33 

2 

0 

0 

833 

782 

Pensacola  (U) 

0 

0 

0 

37 

221 

399 

515 

455 

134 

11 

1 

0 

1773 

1451 

Tallahassee 

0 

0 

6 

64 

262 

438 

491 

437 

151 

33 

8 

0 

1890 

1485 

Tampa 

0 

0 

0 

2 

98 

240 

212 

229 

37 

2 

0 

0 

820 

683 

West  Palm  Beach 

0 

0 

0 

0 

31 

140 

73 

84 

9 

0 

0 

0 

337 

253 

GEORGIA 

Athens 

0 

0 

31 

120 

424 

732 

817 

694 

251 

98 

43 

0 

3210 

2929 

Atlanta 

0 

0 

40 

132 

471 

759 

857 

724 

272 

100 

42 

0 

3397 

2961 

Augusta 

0 

0 

16 

110 

37  5 

640 

702 

599 

206 

80 

31 

0 

2759 

2397 

Columbus 

0 

0 

8 

98 

382 

621 

702 

585 

201 

63 

14 

0 

2674 

2383 

Macon 

0 

0 

7 

87 

352 

606 

675 

561 

167 

45 

12 

0 

2512 

2136 

Rome 

0 

0 

33 

167 

509 

828 

917 

780 

324 

126 

49 

0 

3733 

3326 

Savannah 

0 

0 

5 

79 

317 

543 

557 

494 

168 

44 

21 

0 

2228 

1819 

ThomaBVille  (U) 

0 

0 

2 

54 

261 

435 

502 

430 

116 

20 

5 

0 

1825 

1529 

IDAHO 

Boise 

8 

32 

56 

369 

703 

908 

1286 

600 

636 

498 

164 

124 

5384 

5835 

Idaho  Falls  46W  (R) 

34 

87 

224 

520 

934 

1274 

1663 

858 

950 

773 

323 

239 

7879 

8475 

Idaho  Falls  42NW  (R) 

27 

90 

268 

579 

964 

1301 

1735 

909 

964 

766 

353 

238 

8194 

8760 

Lewiston 

22 

24 

93 

414 

645 

867 

1259 

674 

609 

471 

175 

67 

5320 

5542 

Pocatello 

12 

48 

134 

416 

795 

1074 

1454 

732 

824 

688 

261 

187 

6625 

7041 

ILLINOIS 

Cairo  CU) 

0 

0 

30 

132 

510 

910 

1134 

895 

355 

149 

48 

0 

4163 

3821 

Chicago  (Midway) 

1 

1 

112 

276 

674 

1234 

1600 

1277 

720 

383 

225 

26 

6529 

6113 

Chicago  CO' Hare) 

6 

1 

179 

310 

740 

1291 

1655 

1339 

776 

425 

281 

59 

7062 

Moline 

8 

1 

149 

342 

774 

1292 

1717 

1315 

734 

370 

186 

15 

6903 

6378 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  Indicates  Rural,  sites. 


MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 


(Base  65°F) 

1962  -  1963 

Total 

state  and  Station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

for 
Season 

Normals 
July-June 

ILLINOIS  (Cont'd.) 

Peoria 

4 

0 

137 

341 

717 

1279 

1613 

1292 

7  23 

367 

200 

14 

6687 

6025 

Rockford 

14 

1 

179 

339 

778 

1325 

1725 

1357 

819 

425 

246 

34 

7242 

6830 

Springfield 

2 

2 

90 

268 

653 

1186 

1486 

1198 

630 

291 

126 

6 

5938 

5535 

INDIANA 

Evansvllle 

0 

0 

92 

223 

615 

1075 

1269 

1008 

471 

250 

112 

0 

5115 

4586 

Ft.  Wayne 

2 

7 

160 

314 

723 

1281 

1516 

1294 

757 

457 

242 

29 

6782 

6265 

Indianapolis 

3 

2 

142 

286 

673 

1221 

1406 

1222 

691 

352 

185 

16 

6199 

5699 

South  Bend 

10 

8 

181 

340 

741 

1264 

1598 

1312 

813 

475 

278 

59 

7079 

6442 

IOWA 
Burlington 

2 

0 

118 

307 

714 

1235 

1607 

1212 

672 

319 

157 

3 

6346 

6114 

Des  Moines 

0 

0 

110 

289 

728 

1266 

1751 

1285 

787 

400 

195 

3 

6814 

6542 

Dubuque 

23 

2 

214 

394 

834 

1354 

1796 

1364 

862 

458 

256 

33 

7590 

7376 

Sioux  City 

6 

0 

160 

336 

718 

1226 

1727 

1178 

745 

389 

141 

2 

6628 

7010 

Waterloo 

16 

7 

207 

389 

809 

1343 

1802 

1389 

859 

437 

206 

15 

7479 

7224 

KANSAS 

Concordia 

0 

0 

109 

233 

661 

1020 

1487 

871 

611 

282 

99 

0 

5373 

5365 

Dodge  City 

0 

0 

72 

212 

615 

881 

1321 

722 

539 

219 

77 

5 

4663 

4986 

Goodland 

0 

2 

120 

311 

721 

958 

1458 

772 

7  27 

378 

138 

14 

5599 

6141 

Topeka 

0 

0 

92 

225 

620 

1018 

1452 

903 

544 

244 

91 

0 

5189 

5182 

Wichita 

0 

0 

40 

172 

581 

927 

1323 

780 

463 

170 

72 

0 

4528 

4620 

KENTUCKY 

Lexington 

0 

0 

94 

243 

621 

1054 

1183 

1014 

495 

268 

126 

2 

5100 

4685 

Louisville 

0 

0 

95 

224 

617 

1071 

1200 

968 

476 

231 

109 

1 

4992 

4724 

LOUISIANA 

Alexandria 

0 

0 

0 

63 

344 

535 

709 

539 

193 

43 

11 

0 

2437 

Baton  Rouge 

0 

0 

0 

34 

213 

398 

555 

449 

98 

6 

0 

0 

1753 

1620 

Lake  Charles 

0 

0 

0 

29 

202 

393 

586 

433 

117 

15 

0 

0 

1775 

1491 

New  Orleans 

0 

0 

0 

8 

139 

327 

366 

410 

73 

2 

0 

0 

1325 

(Audubon  Park) 

New  Orleans 

0 

0 

0 

24 

211 

427 

540 

469 

91 

6 

0 

0 

1768 

1475 

Shreveport 

0 

0 

0 

47 

294 

502 

785 

512 

162 

30 

11 

0 

2343 

2211 

MAINE 

Caribou 

151 

115 

400 

695 

1062 

1497 

1597 

1650 

1390 

884 

461 

134 

10036 

9767 

Greenville  (U) 

180 

116 

377 

683 

1029 

1466 

1578 

1601 

1291 

860 

498 

57 

9736 

Portland 

68 

52 

272 

529 

859 

1266 

1277 

1327 

1019 

673 

379 

108 

7829 

7511 

MARYLAND 

Baltimore  (U) 

0 

0 

51 

163 

561 

952 

1023 

963 

521 

247 

98 

1 

4580 

4111 

Baltimore 

0 

0 

102 

242 

700 

1048 

1114 

1037 

583 

341 

153 

1 

5321 

4654 

Frederick 

2 

2 

135 

290 

708 

1124 

1219 

1085 

647 

379 

175 

22 

5788 

5087 

MASSACHUSETTS 

Blue  Hill  Obs.  (R) 

29 

30 

169 

420 

773 

1179 

1202 

1184 

892 

554 

256 

80 

6768 

6368 

Boston 

6 

13 

105 

330 

691 

1078 

1094 

1087 

798 

477 

196 

38 

5913 

5634 

Nantucket 

28 

32 

117 

346 

641 

970 

1020 

1016 

837 

611 

375 

95 

6088 

6001 

Plttsfield 

64 

69 

299 

541 

895 

1346 

1366 

1329 

988 

67  5 

372 

115 

8059 

7578 

Worcester 

35 

48 

217 

483 

825 

1258 

1310 

1257 

953 

599 

290 

85 

7360 

6969 

MICHIGAN 

Alpena 

72 

82 

326 

543 

918 

1338 

1697 

1572 

1216 

690 

503 

126 

9083 

8104 

Detroit  (City  AP) 

1 

0 

162 

327 

731 

1226 

1475 

1287 

838 

470 

245 

26 

6788 

6275 

Detroit  (M.  Wayne  Co.) 

8 

10 

177 

358 

776 

1259 

1520 

1320 

866 

524 

295 

49 

7162 

6469 

Detroit  (Willow  Run) 

1 

3 

167 

335 

775 

1280 

1522 

1312 

863 

514 

301 

55 

7128 

6246 

Escanaba  (U) 

52 

63 

287 

506 

858 

1364 

17  59 

1521 

1194 

736 

505 

133 

8978 

8481 

nint 

22 

29 

233 

414 

835 

1298 

1602 

1395 

941 

550 

341 

74 

7734 

7007 

Grand  Rapids 

10 

7 

184 

372 

763 

1253 

1513 

1342 

911 

514 

307 

62 

7238 

6894 

Lansing 

15 

14 

209 

406 

804 

1289 

1604 

1375 

924 

538 

325 

68 

7571 

6909 

Marquette  (U) 

96 

96 

318 

504 

852 

1338 

1728 

1487 

1150 

708 

453 

198 

8928 

8393 

Muskegon 

7 

13 

205 

379 

748 

1194 

1482 

1341 

940 

515 

286 

81 

7191 

7018 

S.  Ste.  Marie 

89 

90 

335 

546 

920 

1430 

1803 

1648 

1296 

758 

548 

166 

9629 

9255 

MINNESOTA 

Duluth 

132 

121 

388 

611 

930 

1560 

1989 

1620 

1159 

711 

471 

160 

9852 

9927 

International  Falls 

76 

87 

388 

620 

998 

1692 

2166 

1759 

1200 

731 

473 

124 

10314 

10606 

Minneapolis 

27 

15 

262 

461 

891 

1422 

1927 

1478 

946 

526 

319 

46 

8320 

8392 

Rochester 

31 

19 

261 

442 

856 

1412 

1894 

1446 

1003 

557 

319 

48 

8288 

8179 

St.  Cloud 

29 

22 

271 

474 

891 

1458 

1955 

1512 

977 

563 

343 

52 

8547 

8879 

MISSISSIPPI 

Jackson 

0 

0 

0 

73 

340 

567 

752 

597 

179 

45 

8 

0 

2561 

2239 

Meridian 

0 

0 

2 

91 

389 

640 

764 

624 

200 

50 

13 

0 

2773 

2289 

Vlcksburg  (U) 

0 

0 

0 

64 

309 

532 

722 

576 

146 

43 

12 

0 

2404 

2041 

MISSOURI 

Columbia 

0 

0 

83 

219 

601 

1043 

1392 

994 

519 

224 

101 

0 

5176 

5046 

Kansas  City 

0 

0 

62 

184 

550 

995 

1394 

908 

490 

204 

70 

0 

4857 

4868 

St.  Joseph 

0 

0 

100 

253 

644 

1100 

1495 

980 

593 

265 

96 

0 

5526 

5484 

St.  Louis  (RFC) 

0 

0 

39 

176 

540 

982 

1286 

969 

453 

194 

78 

0 

4717 

4484 

St.  Louis 

0 

0 

62 

194 

595 

1041 

1347 

1016 

507 

247 

103 

3 

5115 

4809 

Springfield 

0 

0 

74 

228 

609 

952 

1226 

853 

420 

167 

56 

0 

4585 

4561 

MONTANA 

Billings 

4 

46 

187 

342 

701 

990 

1586 

783 

750 

612 

343 

124 

6468 

7083 

Butte 

163 

207 

414 

648 

1131 

1300 

1783 

849 

915 

785 

458 

295 

8948 

Glasgow 

23 

43 

243 

486 

780 

1247 

1917 

1162 

830 

643 

378 

84 

7836 

8996 

Great  Falls 

55 

57 

250 

445 

734 

997 

1615 

786 

788 

655 

381 

144 

6907 

7531 

Havre 

41 

49 

281 

495 

779 

1185 

1808 

1010 

819 

632 

345 

116 

7560 

8685 

Helena 

58 

77 

295 

515 

837 

1106 

1687 

842 

842 

665 

358 

172 

7454 

8129 

Kallspell 

119 

120 

326 

674 

8S8 

1042 

1690 

928 

855 

649 

449 

200 

7910 

8630 

Miles  City 

10 

39 

205 

427 

769 

1156 

1784 

1012 

758 

620 

269 

38 

7087 

7731 

Missoula 

83 

104 

298 

674 

925 

1065 

1745 

941 

808 

623 

350 

204 

7820 

8125 

NEBRASKA 

Grand  Island 

10 

0 

168 

37  2 

795 

1202 

1689 

1027 

764 

400 

183 

3 

6613 

6180 

Lincoln  (U) 

0 

0 

109 

278 

675 

1101 

1541 

970 

642 

310 

115 

0 

5741 

5864 

Norfolk 

5 

3 

187 

367 

746 

1222 

1686 

1069 

734 

412 

171 

1 

6603 

6979 

North  Platte 

3 

4 

171 

363 

755 

1152 

1607 

911 

745 

423 

165 

10 

6309 

6684 

Omaha 

0 

0 

117 

284 

685 

1134 

1590 

1058 

681 

314 

120 

0 

5983 

6218 

Omaha  N.  Omaha  AP 

0 

0 

149 

317 

718 

1194 

1643 

1103 

7  26 

364 

158 

4 

6376 

6743 

Scottsbluff 

3 

32 

133 

383 

719 

1062 

1552 

819 

833 

487 

164 

13 

6200 

6763 

Valentine 

9 

15 

169 

421 

759 

1163 

1701 

984 

774 

519 

224 

10 

6748 

7425 

NEVADA 

Elko 

23 

63 

169 

458 

881 

1124 

1359 

724 

920 

787 

309 

297 

7114 

7440 

Ely 

29 

49 

177 

500 

802 

1091 

1299 

786 

1007 

861 

322 

335 

7258 

7733 

Las  Vegas 

0 

0 

0 

28 

229 

588 

733 

254 

337 

208 

7 

0 

2384 

2640 

Reno 

7 

110 

127 

422 

718 

957 

1134 

57  2 

750 

691 

237 

182 

5907 

6160 

Tonopah 

3 

0 

63 

311 

681 

920 

1091 

607 

840 

661 

186 

168 

5531 

Winnemucca 

6 

48 

141 

436 

764 

1022 

1305 

616 

852 

725 

217 

197 

6329 

6761 

NEW  HAMPSHIRE 

Concord 

31 

30 

234 

519 

860 

1312 

1363 

1287 

966 

639 

291 

70 

7602 

7383 

Mt.  Washington  Obs.  (R) 

648 

495 

839 

1097 

1322 

1808 

1844 

1863 

1603 

1345 

966 

537 

14367 

13820 

Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  Indicates  Rural,  sites. 


MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 


Total 

state  and  Station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Har. 

Apr. 

May 

June 

for 
Season 

Normals 
Julv^une 

NEW  JERSEY 

Atlantic  City 

0 

2 

83 

250 

630 

1007 

1040 

986 

596 

375 

178 

13 

5160 

4812 

Atlantic  City  (U) 

0 

0 

61 

234 

608 

951 

999 

954 

622 

377 

193 

8 

5007 

0 

7 

81 

250 

640 

1046 

1091 

1041 

691 

368 

164 

4 

5383 

5067 

Trenton  (U) 

0 

9 

102 

257 

657 

1063 

1108 

1051 

664 

367 

174 

12 

5464 

4980 

NEW  MEXICO 
Albuquerque 
Clayton 
Raton 

0 

0 

22 

208 

534 

863 

1098 

680 

605 

219 

7 

2 

4238 

4303 

0 

0 

67 

226 

601 

843 

1218 

757 

636 

285 

108 

22 

4763 

5161 

6 

5 

108 

351 

730 

994 

1329 

852 

787 

428 

184 

53 

5827 

6228 

Roswell 

0 

0 

8 

210 

564 

764 

1020 

610 

450 

131 

22 

0 

3779 

4072 

Silver  City 

0 

0 

9 

138 

429 

713 

881 

588 

533 

288 

14 

1 

3594 

NEW  YORK 
Albany 
Binghamton 

6 

23 

207 

451 

894 

1297 

1381 

1331 

968 

571 

261 

62 

7452 

6875 

21 

39 

261 

478 

900 

1339 

1414 

1348 

911 

583 

356 

68 

7718 

7358 

Buffalo 

9 

26 

213 

415 

832 

1231 

1420 

1288 

907 

618 

370 

57 

7386 

7213 

New  York  (U) 

1 

10 

78 

243 

646 

1032 

1074 

1021 

653 

337 

161 

9 

5265 

4862 

New  York  (LaGuardia) 

0 

7 

80 

237 

633 

1039 

1100 

1028 

720 

378 

169 

8 

5399 

4811 

Rochester 

10 

21 

209 

409 

836 

1202 

1412 

1309 

902 

556 

332 

51 

7249 

6748 

Schenectady 

3 

21 

200 

439 

854 

1232 

1328 

1294 

941 

555 

244 

57 

7168 

Syracuse 

6 

16 

185 

422 

875 

1250 

1364 

1300 

948 

575 

319 

70 

7330 

6756 

NORTH  CAROLINA 

Asheville  (U) 

0 

0 

91 

224 

565 

941 

943 

857 

426 

241 

98 

6 

4392 

4042 

Cape  Hatteras  (R) 

0 

0 

4 

99 

335 

623 

678 

658 

314 

216 

112 

0 

3039 

2612 

Charlotte 

0 

0 

36 

156 

504 

829 

851 

766 

333 

136 

50 

0 

3661 

3125 

Greensboro 

0 

0 

75 

180 

537 

893 

918 

865 

420 

198 

80 

1 

4167 

3805 

Raleigh 

0 

0 

61 

166 

510 

832 

870 

803 

354 

193 

86 

4 

3879 

3393 

Wilmington 

0 

0 

22 

113 

362 

652 

675 

634 

243 

135 

56 

0 

2892 

2347 

Winston-Salem 

0 

0 

69 

168 

529 

877 

894 

844 

379 

164 

64 

0 

3988 

3595 

NORTH  DAKOTA 

Bismarck 

22 

28 

228 

474 

877 

1382 

1925 

1351 

890 

628 

308 

26 

8139 

9005 

Devils  Lake  (U) 

33 

33 

322 

533 

986 

1567 

2007 

1565 

1100 

716 

418 

66 

9346 

9901 

Fargo 

11 

5 

232 

439 

892 

1492 

1957 

1535 

1112 

640 

339 

45 

8699 

9271 

Grand  Forks  FAA 

23 

29 

319 

527 

1009 

1553 

2006 

1592 

1075 

635 

371 

59 

9198 

Pembina 

19 

34 

306 

531 

1051 

1624 

2078 

1627 

1136 

662 

380 

43 

9491 

Wllliston 

45 

44 

249 

494 

858 

1346 

•  1936 

1292 

905 

671 

368 

48 

8256 

8996 

OHIO 

Akron 

11 

10 

165 

356 

722 

1249 

1412 

1282 

786 

490 

275 

45 

6803 

6339 

Cincinnati  (V) 

0 

0 

78 

204 

538 

1015 

1167 

996 

507 

243 

95 

2 

4845 

Cincinnati 

2 

2 

129 

311 

660 

1126 

1321 

1132 

619 

359 

202 

25 

5888 

5036 

Cincinnati  Obs. 

0 

2 

102 

239 

612 

1098 

1239 

1053 

546 

288 

131 

7 

5317 

4806 

Cleveland 

10 

17 

151 

331 

674 

1206 

1452 

1327 

793 

500 

328 

52 

6841 

6432 

Columbus 

8 

3 

165 

342 

721 

1238 

1334 

1186 

683 

424 

208 

18 

6430 

5444 

Columbus  (U) 

2 

0 

123 

271 

627 

1149 

1270 

1144 

641 

369 

154 

13 

5763 

Dayton 

5 

4 

152 

300 

707 

1196 

1380 

1186 

688 

395 

203 

20 

6236 

5606 

Mansfield 

9 

11 

189 

374 

746 

1290 

1458 

1292 

796 

510 

302 

45 

7022 

6403 

Sandusky  CU) 

0 

4 

117 

308 

681 

1216 

1438 

1233 

795 

439 

227 

21 

6479 

5796 

Toledo 

1 

2 

169 

348 

795 

1305 

1549 

1310 

859 

520 

317 

55 

7  230 

6494 

Youngstown 

18 

23 

222 

397 

773 

1277 

1442 

1326 

817 

515 

330 

63 

7203 

6212 

OKLAHOMA 

Oklahoma  City 

0 

0 

19 

129 

458 

750 

1131 

692 

372 

101 

50 

0 

3702 

3844 

Tulsa 

0 

0 

21 

117 

450 

771 

1119 

736 

343 

90 

46 

0 

3693 

3688 

OREGON 

Astoria 

203 

133 

190 

353 

478 

628 

864 

422 

612 

502 

367 

267 

5019 

5259 

Burns  (U) 

69 

87 

141 

518 

807 

993 

1224 

683 

856 

744 

319 

258 

6699 

6957 

Eugene 

71 

45 

80 

379 

507 

691 

943 

437 

589 

515 

288 

169 

4714 

4726 

Meacham 

184 

208 

248 

570 

861 

1007 

1344 

719 

942 

817 

462 

352 

7714 

7874 

Bedford 

13 

11 

57 

417 

622 

827 

1051 

524 

645 

560 

255 

122 

5104 

4713 

Pendleton 

15 

16 

67 

375 

585 

789 

1170 

613 

598 

504 

205 

H 

4998 

5254 

Portland  (U) 

47 

20 

51 

260 

441 

600 

884 

386 

520 

486 

204 

127 

4026 

4109 

Portland 

49 

24 

71 

299 

515 

687 

925 

477 

606 

427 

272 

168 

4520 

4635 

Roseburg 

24 

15 

60 

355 

457 

666 

936 

403 

572 

473 

232 

141 

4334 

4491 

Salem 

91 

49 

86 

377 

542 

713 

964 

475 

630 

531 

302 

185 

4945 

4656 

Sexton  Summit  (R) 

125 

163 

163 

424 

701 

680 

834 

566 

875 

859 

461 

381 

6232 

6317 

PENNSYLVANIA 

Allentown 

1 

7 

174 

352 

753 

1189 

1266 

1198 

783 

430 

206 

16 

6375 

5810 

Erie 

7 

27 

173 

338 

731 

1174 

1394 

1306 

839 

543 

350 

64 

6946 

6451 

Harrisburg 

0 

3 

126 

297 

712 

1132 

1198 

1107 

666 

325 

146 

4 

5716 

5205 

Philadelphia  (U) 

0 

7 

70 

206 

628 

998 

1021 

962 

566 

281 

118 

0 

4857 

Philadelphia 

0 

4 

109 

272 

681 

1048 

1159 

1072 

680 

375 

175 

12 

5587 

5144 

Pittsburgh  (U) 

0 

0 

142 

274 

630 

1123 

1185 

1110 

611 

385 

162 

17 

5639 

5053 

Pittsburgh 

11 

12 

216 

365 

707 

1263 

1354 

1273 

747 

479 

271 

45 

6743 

5987 

Reading  (V) 

0 

4 

114 

271 

659 

1092 

1147 

1078 

647 

336 

147 

4 

5499 

4945 

Scranton 

3 

10 

199 

414 

848 

1260 

1289 

1272 

820 

475 

236 

45 

6871 

6453 

Williamsport 

1 

7 

200 

389 

777 

1242 

1288 

1235 

803 

442 

237 

30 

6651 

5934 

RHODE  ISLAND 

Block  Island 

11 

11 

106 

344 

645 

1047 

1073 

1071 

860 

585 

384 

92 

6229 

5714 

Providence 

12 

14 

152 

389 

717 

1125 

1115 

1076 

805 

493 

252 

46 

6196 

5954 

SOUTH  CAROLINA 

Charleston  (U) 

0 

0 

1 

63 

276 

536 

538 

527 

160 

45 

14 

0 

2160 

1794 

Charleston 

0 

0 

8 

95 

339 

597 

604 

545 

172 

69 

29 

0 

2458 

2026 

Columbia 

0 

0 

14 

112 

378 

653 

726 

641 

208 

86 

41 

0 

2859 

2484 

Florence 

0 

0 

21 

110 

376 

674 

714 

648 

207 

101 

51 

0 

2902 

2387 

Greenville -Spartanburg 

0 

0 

25 

t 

401 

718 

774 

720 

306 

108 

53 

0 

Spartanburg 

0 

0 

41 

t 

SOUTH  DAKOTA 

Huron 

20 

13 

225 

443 

835 

1351 

1860 

1251 

781 

507 

258 

12 

7556 

7983 

Pierre 

9 

4 

147 

362 

733 

1224 

1718 

1121 

746 

544 

290 

16 

6914 

Rapid  City 

4 

36 

165 

372 

721 

1073 

1634 

968 

776 

607 

253 

28 

6637 

7345 

Sioux  Falls 

18 

5 

191 

391 

786 

1305 

1809 

1261 

803 

467 

203 

7 

7246 

7839 

TENNESSEE 

Bristol 

1 

0 

71 

228 

602 

983 

1062 

920 

454 

239 

78 

1 

4639 

4228 

Chattanooga 

0 

0 

26 

140 

486 

860 

998 

839 

314 

117 

40 

0 

3820 

3382 

KnoxvUle 

0 

0 

32 

156 

548 

861 

973 

835 

312 

176 

64 

0 

3957 

3551 

Memphis  (U) 

0 

0 

12 

104 

421 

733 

898 

750 

271 

106 

34 

0 

3329 

3015 

Memphis 

0 

0 

14 

107 

436 

772 

944 

760 

291 

119 

34 

0 

3477 

3116 

Nashville 

0 

0 

43 

152 

508 

924 

1050 

855 

358 

170 

63 

0 

4123 

3578 

Oak  Ridge 

0 

0 

58 

185 

562 

945 

1042 

905 

387 

209 

73 

0 

4366 

3769 

TEXAS 

Abilene 

0 

0 

2 

68 

299 

562 

805 

502 

207 

51 

15 

0 

2511 

2624 

Amarillo 

0 

0 

23 

159 

508 

741 

1114 

648 

450 

139 

61 

7 

3850 

4195 

Austin 

0 

0 

0 

20 

172 

429 

657 

374 

109 

27 

4 

0 

1792 

1711 

Brownsville 

0 

0 

0 

0 

28 

168 

292 

185 

17 

0 

0 

0 

690 

600 

Corpus  Chrlsti 

0 

0 

0 

4 

85 

274 

466 

271 

36 

0 

0 

0 

1136 

914 

Dallas 

0 

0 

0 

41 

275 

523 

821 

500 

170 

29 

11 

0 

2370 

2363 

Del  Rio  (U) 

0 

0 

0 

2 

112 

388 

559 

302 

71 

13 

0 

0 

1447 

El  Paso 

0 

0 

0 

65 

333 

608 

753 

438 

279 

41 

0 

0 

2517 

2578 

Ft.  Worth 

0 

0 

0 

46 

280 

545 

839 

517 

185 

34 

13 

0 

2459 

2405 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


Moved  to  Airport  1/19/62 

Moved  to  Greer,  3  mi.  S  10/15/62 


MONTHLY  AND  SEASONAL  HEATING  DEGREE  DAYS 

(Base  65°F) 


1962  -  1963 


Total 

State  and  station 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

tor 
Season 

Normals 
July-June 

TEXAS  (Cont'd.) 

Galveston  (U) 

0 

0 

0 

4 

99 

311 

494 

366 

75 

5 

0 

0 

1354 

1235 

Galveston 

0 

0 

0 

4 

111 

319 

524 

388 

82 

7 

0 

0 

1435 

1274 

Houston  (U) 

0 

0 

0 

5 

108 

303 

497 

294 

49 

8 

0 

0 

1264 

1278 

Houston 

0 

0 

0 

8 

157 

313 

515 

351 

88 

7 

0 

0 

1439 

1278 

Laredo 

0 

0 

0 

0 

43 

263 

427 

228 

28 

6 

0 

0 

995 

797 

Lubbock 

0 

0 

18 

143 

428 

692 

988 

627 

378 

92 

36 

0 

3402 

3578 

Midland 

0 

0 

2 

74 

299 

595 

773 

487 

233 

45 

19 

0 

2527 

2591 

Port  Arthur 

0 

0 

0 

20 

193 

387 

573 

384 

102 

12 

0 

0 

1671 

1526 

San  Angelo 

0 

0 

0 

36 

239 

526 

711 

451 

161 

34 

7 

0 

2165 

2218 

San  Antonio 

0 

0 

0 

9 

164 

393 

575 

349 

87 

17 

3 

0 

1597 

1549 

Victoria 

0 

0 

0 

7 

131 

313 

538 

318 

68 

3 

0 

0 

1378 

1173 

Waco 

0 

0 

0 

26 

218 

484 

741 

452 

136 

31 

5 

0 

2093 

2030 

Wichita  Falls 

0 

0 

2 

68 

315 

577 

914 

565 

281 

56 

22 

0 

2800 

2954 

UTAH 

Kllford 

4 

12 

67 

392 

707 

1159 

1305 

774 

843 

619 

149 

81 

6112 

6497 

Salt  Lake  City 

3 

17 

59 

322 

695 

1128 

1403 

731 

787 

614 

135 

98 

5992 

5890 

Wendover 

0 

2 

35 

289 

709 

1190 

1365 

666 

734 

595 

78 

106 

5769 

5778 

VERMONT 

Burlington 

71 

54 

296 

571 

997 

1386 

1491 

1514 

1204 

731 

385 

84 

8784 

7739 

VIRGINIA 

Lynchburg 

1 

0 

105 

212 

588 

957 

979 

931 

461 

217 

107 

8 

4566 

4166 

Norfolk 

0 

0 

37 

148 

449 

854 

859 

815 

357 

202 

108 

0 

3829 

3421 

Rlchnond 

0 

0 

73 

175 

526 

891 

897 

882 

434 

218 

102 

1 

4199 

3914 

Roanoke 

0 

0 

100 

221 

594 

975 

989 

917 

470 

228 

89 

5 

4588 

4150 

WASHINGTON 

Olympla 

145 

98 

194 

428 

579 

731 

984 

523 

705 

536 

368 

247 

5538 

5236 

Seattle  (U) 

67 

41 

90 

280 

469 

597 

848 

406 

556 

427 

224 

167 

4172 

4424 

Seattle 

61 

42 

86 

308 

487 

628 

874 

445 

588 

536 

223 

140 

4518 

4838 

Seattle-Tacoma 

95 

100 

158 

377 

550 

698 

959 

465 

651 

496 

255 

171 

4975 

5251 

Spokane 

60 

65 

159 

531 

804 

981 

1411 

768 

748 

593 

318 

145 

6583 

6762 

Stampede  Pass  (R) 

330 

362 

368 

684 

972 

1097 

1333 

803 

1016 

916 

629 

540 

9050 

9283 

Tatoosh  Island  (R) 

334 

269 

322 

382 

503 

577 

782 

469 

643 

508 

404 

340 

5538 

5719 

Walla  Walla 

13 

15 

64 

345 

582 

787 

1158 

668 

557 

454 

182 

60 

4885 

Walla  walla  (U) 

10 

10 

59 

329 

553 

750 

1115 

653 

526 

425 

163 

47 

4640 

4805 

Takima 

52 

38 

120 

463 

709 

894 

1227 

754 

658 

531 

238 

92 

5776 

5941 

WEST  VIRGINIA 

Charleston 

3 

0 

114 

273 

661 

1052 

1144 

1002 

476 

302 

148 

26 

5201 

4438 

Huntington 

7 

0 

123 

266 

643 

1062 

1170 

1028 

438 

243 

102 

21 

5103 

4176 

Parkersburg  (U) 

0 

0 

120 

274 

630 

1111 

1183 

1069 

549 

357 

143 

14 

5450 

4754 

WISCONSIN 

Green  Bay 

24 

18 

221 

443 

847 

1384 

1799 

1505 

1079 

520 

330 

49 

8219 

8214 

La  Crosse 

18 

4 

208 

379 

823 

1344 

1819 

1405 

906 

475 

250 

34 

7665 

7589 

Madison 

23 

11 

252 

414 

884 

1376 

1850 

1420 

957 

508 

299 

48 

8042 

7771 

Milwaukee 

24 

22 

227 

395 

804 

1342 

1749 

1372 

915 

570 

388 

82 

7890 

7635 

WYOMING 

Casper 

19 

57 

194 

418 

748 

1066 

1590 

906 

928 

672 

300 

54 

6952 

7410 

Cheyenne 

40 

57 

187 

425 

751 

1031 

1492 

890 

1023 

633 

277 

89 

6895 

7381 

Lander 

19 

58 

179 

417 

826 

1143 

1800 

856 

970 

708 

286 

103 

7365 

7870 

Sheridan 

26 

81 

245 

454 

765 

1073 

1639 

891 

827 

656 

360 

115 

7132 

7680 

Data  from  airport  unless  otherwise  specified.   U  indicates  Urban,  R  Indicates  Rural,  sites. 

Note:  "Heating  Degree  Days"  has  been  discontinued  in  the  June  issues  of  this  publication. 
Data  which  would  usually  be  shown  in  that  table  for  June  are  shown  in  the  last  three  col- 
umns of  the  above  Table. 
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No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

Includes  crop  damage. 

Crop  damage. 

Flood 

Rain 

Dust  devil. 

No  report  received  by  printing  deadline. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

JUNE  1963 


Near  record  flash  floods  occurred  during  June  in  east- 
central  Nebraska,  causing  heavy  damages  and  some  loss 
of  life.  Record  flooding  occurred  in  the  upper  Big  Blue 
River  Basin  in  Nebraska.  Flash  floods  were  reported  in 
Alabama,  Kansas,  Oklahoma,  and  Utah.  Flooding  re- 
ported elsewhere  in  continental  United  States  was  mostly 
light. 

HUDSON  BAY  DRAINAGE 
Red  River  of  the  North  Basin.- -A  series  of  rains  in  the 
Red  River  of  the  North  Basin  from  May  31  to  June  10  pro- 
duced slightly  above  bankfull  stages  at  Wahpeton,  N.  Dak., 
on  the  10th  to  the  12th  and  nearly  3  feet  over  bankfull  at 
Fargo,  N.  Dak.,  on  the  14th.  Rainfall  in  the  upper  basin 
during  the  period  approached  8  inches.  The  rains  oc- 
curred near  and  following  the  spring  crest,  7.  5  ft.  at 
Wahpeton  on  the  2nd  and  16.95  ft.  at  Fargo  on  the  5th. 
The  Red  River  of  the  North  was  out  of  its  banks  at  Fargo 
from  the  11th  to  the  17th.     Damage  was  negligible. 

ATLANTIC  SLOPE  DRAINAGE 
Minor  flooding  occurred  on  the  Saluda  River  at  Pelzer, 
S.   C.  ,    on  the  29th.     No  damage  resulted. 

Minor  flooding  occurred  along  the  lower  reaches  of  the 
Savannah  and  Ogeechee  Rivers  in  Georgia  during  the  last 
few  days  of  June.  This  flooding  was  due  to  general  rains 
beginning  on  the  16th  and  continuing  into  the  first  few  days 
of  July.  Excessive  or  heavy  falls  were  well  scattered 
during  the  period.  No  losses  are  known  to  have  resulted 
from  the  high  stages. 

The  flooding  on  the  Ocmulgee  and  Oconee  Rivers  in 
Georgia  was  due  to  rainfall  during  the  last  half  of  the 
month.  The  rainfall  was  unusually  heavy,  averaging  7.  7 
inches  per  station.  There  were  wide  variations  in  rain- 
fall, ranging  from  13.  9  inches  at  Winder,  Ga.,  to  a  min- 
imum of  3.  7  inches  at  Dublin,  Ga.  Virtually  all  of  the 
rain  occurred  in  the  period  from  the  15th  to  the  30th. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Moderate  to  heavy  rains  during  the  last  half  of  the  month 
resulted  in  minor  flooding  on  the  Apalachicola  River  at 
Blountstown,  Fla. ,  on  the  26th.  Owing  to  the  dryness  of 
the  ground  before  the  rains  set  in,  much  of  the  earlier 
heavy  rainfall  was  absorbed  into  the  ground.  Most  of  the 
heavy  rainfall  was  limited  to  smaller  areas.  Only  limited 
lowlands  were  overflowed  with  no  dajnages  resulting. 

The  light  flooding  on  the  Cahaba  River  at  Centreville, 
Ala.  ,  on  the  24th  was  due  to  general  rainfall,  which  be- 
gan on  the  16th  and  17th  and  continued  almost  daily  for 
the  remainder  of  the  month.  Some  exceptionally  heavy 
rainfall  amounts  were  reported  on  the  upper  Cahaba  Basin 
above  Centreville,  centered  mainly  in  the  Alabaster  area. 
Many  houses  were  damaged  by  flood  waters  released  when 
an  earthen  dam  broke  in  the  Alabaster  area.  Many  fami- 
lies were  driven  from  their  homes.  A  section  of  the  At- 
lantic Coast  Line  railroad  track  was  washed  out  by  the 
muddy  torrent  in  North  Shelby  County. 

MISSISSIPPI  SYSTEM 
Missouri  Basin.  --The  annual  spring  snowmelt  runoff 
over  the  Yellowstone  River  Basin  began  during  the  latter 
part  of  May  and  continued  its  rising  trend  during  the  first 
half  of  June.  This  snowmelt  runoff  was  accompanied  by 
frequent  rains  in  southern  Montana  and  parts  of  northern 


and  central  Wyoming  during  the  first  half  of  June.  The 
rain  was  locally  heavy  in  some  mountain  sections  of  south- 
central  Montana  and  Wyoming.  Locally  extensive  flooding 
occurred  in  Fremont,  Hot  Springs,  Park,  and  Big  Horn 
Counties  in  Wyoming  from  the  Big  Horn  River  and  its 
tributaries  over  the  weekend  of  the  15th  and  16th.  Local 
flooding  occurred  along  the  east  slope  of  the  Big  Horn 
Mountains  in  the  Sheridan,  Wyo. ,  area  from  overflow  of 
Big  and  Little  Goose  Creeks.  High  water  with  minor 
localized  flooding  occurred  along  the  Yellowstone  River 
and  some  of  its  tributaries  from  Livingston  to  Miles  City, 
Mont.,  from  the  14th  to  the  18th.  In  the  Lander,  Wyo., 
area  the  Popo  Agie  River  flooded  an  area  four  blocks  wide 
by  nine  blocks  long.  In  many  buildings  and  homes,  there 
was  water  8  to  10  inches  deep.  Many  families  had  to  be 
evacuated.  Many  railroad  and  highway  bridges  were 
washed  out.  This  flood  was  termed  the  worst  in  Lander's 
history. 

A  few  widely  scattered,  local  heavy  rains  of  2  to  4 
inches  occurred  in  South  Dakota  during  June,  mainly  in 
the  northeast  quarter  of  the  State  and  in  the  Black  Hills 
near  Rapid  City.  Since  the  heavy  rain  areas  were  rather 
small  and  localized,  and  the  antecedent  soil  conditions 
were  rather  dry,  overflow  was  limited  to  creeks.  The 
flooding  on  the  Floyd  River  at  James,  Iowa,  on  the  2nd 
was  due  to  heavy  rains  during  the  night  of  June  1-2.  Five 
to  7  inches  of  rainfall  was  reported  at  Sioux  City  during 
that  night.  This  heavy  rain  spread  east  to  Buena  Vista 
and  Sac  Counties  in  Iowa.  The  lower  end  of  the  Floyd 
River  went  1  to  2  feet  over  its  banks  in  the  vicinity  of 
Hinton  and  James,  Iowa,  but  was  well  contained  within 
levees  in  Sioux  City.  Creeks  to  the  east  of  Sioux  City 
went  out  of  their  banks  for  a  few  hours,  but  damage  was 
light. 

Locally  heavy  rains  during  the  night  of  June  1  caused 
some  flooding  along  the  middle  reaches  of  the  Little  Sioux 
River  and  the  middle  reaches  of  the  Maple  River  in  Iowa. 
The  heaviest  rains  fell  over  the  lower  reaches  of  the 
Little  Sioux  River  and  over  the  middle  and  lower  portions 
of  the  Maple  River.  Damage  was  slight  and  confined  to 
secondary  road  washouts.  Another  period  of  heavy  local 
thunder  showers  occurred  over  the  middle  reaches  of  the 
Maple  River  in  northwestern  Iowa  during  the  afternoon 
and  evening  of  the  4th.  This  heavy  rain  caused  the  Maple 
River  between  Danburyand  Ida  Grove,  Iowa,  to  run  bank- 
full  by  the  afternoon  of  the  4th.  Some  flooding  of  low 
farmland  occurred  in  the  Ida  Grove  area  and  on  the 
Odebolt  Creek. 

Locally  torrential  rains  during  the  night  of  the  23rd  and 
24th  in  east-central  Nebraska  resulted  in  near  record 
flash  flooding  in  the  Wahoo  Creek  Basins  and  areas  of  the 
Salt  Creek  Basin.  Rainfall  amounts  as  high  as  14  inches 
with  unofficial  amounts  of  near  16  inches  was  reported. 
The  damage  from  the  heavy  rains  and  flooding  was  heavy 
and  was  estimated  at  $13  million  in  nine  counties  in  Ne- 
braska. Manyfarm  buildings  were  destroyed,  with  major 
damage  resulting  to  many  homes  and  farm  buildings  . 
Three  persons  lost  their  lives  from  drowning. 

Major  flooding  occurred  on  the  upper  Big  Blue  River  in 
Nebraska,  with  record  crests  at  Ulysses  and  Staplehurst, 
Nebr.  The  crest  of  24.9  ft.  at  Ulysses  exceeded  the  pre- 
vious record  stage  of  23.  5  in  June  1957.  At  Staplehurst, 
the  crest  of  21.6  ft.  on  the  24th  exceeded  the  previous  rec- 
ord stage  of  19.5  ft.   in  June  1957.     The  crest  of  21.82  ft. 
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at  Seward  on  the  25th  approached  within  0.  5  foot  of  the 
previous  record  stage  of  22.  34  ft.  in  June  1957.  Crests 
downstream  varied  from  around  5  feet  below  1960  levels 
at  Crete  and  Barneston  to  only  a  foot  below  in  the  Beatrice 
area.  Heavy  flooding  at  DeWitt,  Nebr.  ,  on  the  2  4th  was 
from  tributary  overflow  moving  down  Swan  and  Turkey 
Creeks.  Walnut  Creek  west  of  Crete  was  reported  to  be 
at  record  levels  with  variable  overflows  on  smaller  trib- 
utaries in  the  general  area.  This  flooding  v/as  due  to 
torrential  rains  with  13  1/2  inches  reported  around  Gar- 
rison and  113/4  inches  at  David  City,  Nebr.  ,  in  the  up- 
per Big  Blue  River  Basin.  An  area  of  7  to  8  inches  of 
rainfall  was  centered  near  DeWitt,  with  5-  to  7 -inch  falls 
extending  along  Swan  Creek.  Three  to  5  inches  of  rain- 
fall occurred  in  a  narrow  band  along  and  adjacent  to  the 
Big  Blue  River  channel.  Damages  from  the  flooding  is 
estimated  at  around  one-half  million  dollars. 

Minor  flooding  occurred  on  creeks  in  the  Kansas  City, 
Mo.,  area  from  heavy  local  rains  of  over  3  inches  on  the 
20th.  Flooding  occurred  at  Firth,  Nebr.,  in  the  Nennaha 
Basin  from  heavy  rainfall  during  the  night  of  the  23rd- 
24th.  Many  houses  in  the  area  were  damaged.  Sharp 
rises  to  near  flood  stage  occurred  on  the  Missouri  River 
at  Nebraska  City  and  Rulo,   Nebr. ,   and  St.   Joseph,   Mo. 

Ohio  Basin. --Moderate  to  heavy  showers  on  the  4th  and 
5th,  averaging  from  1  to  3.  5  inches  over  the  headwaters 
of  the  Monongahela  River  Basin,  resulted  in  light  flood- 
ing on  the  West  Fork  River  in  West  Virginia  on  the  4th 
and  5th.  Near  half-bankfull  stages  occurred  along  the 
main  Monongahela  River. 

The  flooding  on  the  Little  Kanawha  River  in  West  Vir- 
ginia from  the  4th  to  the  6th  was  due  to  rainfall  averaging 
near  4  inches  in  the  upper  half  of  the  basin  during  the  48- 
hour  period  ending  at  7  a.m.  on  the  5th.  Excessive  heavy 
rain  occurred  in  and  around  Cambridge,  Ohio,  with  7.  18 
inches  reported  during  the  24 -hour  period  ending  at  7  a.m. 
on  the  5th.  Flooding  occurred  along  the  Little  Kanawha 
from  the  headwaters  downstream  to  Creston,  W.  Va.  At 
Glenville,  W.  Va.,  the  crest  of  28.4  ft.  was  0.  1  foot  less 
than  the  flood  of  March  1963.  Considerable  damage  re- 
sulted to  crops  in  Gilmer  County.  In  Glenville,  W,  Va.  , 
2  feet  of  water  was  reported  in  one  section  of  Main  street. 

Locally  heavy  showers  on  the  2  0th  in  the  area  of  Paints - 
ville,  Ky. ,  and  Paint  Creek  resulted  in  some  flooding  at 
Oil  Springs,  Ky.  ,  with  bankfull  stages  at  most  places 
downstream  on  Paint  Creek.  At  Denver,  Ky.  ,  on  Jenny 
Creek,  a  few  houses  were  flooded.  There  was  some 
overflow  along  the  entire  creek  with  light  damage  to 
crops. 

White  Basin. --The  Black  River  which  exceeded  flood 
stage  at  Black  Rock,  Ark.,  on  May  26  continued  in  flood 
until  June  4.  The  Cache  River  which  went  out  of  its  banks 
at  Patterson,  Ark.,  on  May  29  continued  in  flood  until 
June  12  with  a  crest  of  1.6  feet  above  flood  stage  on  June 
21.  Moderate  rain  over  the  Black  on  the  15th  with  light 
rain  continuing  until  the  17th  resulted  in  another  rise  with 
minor  flooding  from  the  21st  to  the  24th.  One-  to  2-inch 
rains  fell  over  the  Cache  River  Basin  on  the  16th  and  17th 
resulting  in  minor  flooding  at  Patterson,  Ark.  ,  from  the 
22nd  to  the  26th.  Flood  damage  was  minor  except  for  de- 
lay of  crop  replantings  along  the  rivers. 

Arkansas  Basin.  --Flash  flooding  occurred  on  Crooked 
Creek  in  southwestern  Kansas  for  a  few  hours  on  the  night 
of  the  6th  and  early  morning  of  the  7th.  U.  S.  Geological 
Survey  reported  that  Crooked  Creek  near  Nye,  Kans.  , 
crested  at  8.  98  ft.   at  4  a.  m.   on  the  7th.     This  was  about 
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1  foot  higher  than  the  previous  known  crest. 

Flash  flooding  occurred  on  the  23rd  in  north-central 
Oklahoma  along  Eagle  Chief  Creek,  Salt  Fork  and  its  trib- 
utaries near  Alva  and  Cherokee,  Okla.,  Turkey  and  Skel- 
eton Creeks  near  Enid  and  Henessey,  Okla.  ,  and  on  the 
Cimarron  River  at  Waynoka,  Okla.  Highways  and  roads 
were  inundated  for  a  few  hours,  but  no  serious  flooding 
developed  except  to  agricultural  interests.  The  flash 
flooding  was  due  to  heavy  rain  on  the  23rd  with  unofficial 
reports  of  4  to  8  inches  along  Eagle  Chief  Creek.  The 
heaviest  damage  occurred  to  crops,  fields,  roads,  and 
bridges  in  the  rural  areas  along  Salt  Fork  and  its  tribu- 
taries. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Moderate  flooding  occurred  on  the  naiddle  Nueces  and  on 
the  lower  Frio  Rivers  in  Texas  from  heavy  rains  on  the 
17th.  The  heaviest  rainfall  amount  reported  was  12  inches 
on  the  Baylor  Ranch  10  miles  southeast  of  Cotulla.  The 
heavy  rain  area  extended  over  into  the  Frio  Basin  with 
7.  65  inches  reported  from  Los  Angeles,  Texas.  Some 
brief  flooding  of  roads  was  reported  on  the  lower  Atascosa. 
Lake  Corpus  Christi,  which  was  at  the  lowest  level  since 
its  construction  in  1958,  should  be  filled  to  capacity  when 
the  runoff  is  all  in  the  lake.  These  rains  were  the  heavi- 
est since  1960  and  broke  the  extreme  drought  which  has 
continued  since  September  1961  in  the  lower  Nueces  and 
the  Gulf  drainage  area.  Only  minor  flood  damage  was 
reported  since  the  heaviest  rains  were  concentrated  over 
ranch  country. 

GULF  OF  CALIFORNIA  DRAINAGE 
On  June  16,  the  failure  of  an  earth-filled  dam  on  Little 
Deer  Creek,  a  tributary  to  the  North  Fork  of  the  Duchesne 
River,  in  northeast  Utah  caused  a  flash  flood  that  took  one 
life  and  did  heavy  property  damage.  Numerous  small 
bridges,  buildings,  fences,  and  some  livestock  were 
washed  away.  There  was  also  extensive  damage  to  camp 
grounds  and  roads  along  the  stream,  and  slight  damage 
by  flooding  in  the  town  of  Tabiona. 

GREAT  BASIN 
A  storm  of  moderate  intensity  occurred  over  the  upper 
Humbolt  Basin  during  the  first  week  of  June.  Precipita- 
tion reached  24-hour  maximum  on  the  3rd  and  4th  and  de- 
creased rapidly  after  the  5th.  Flooding  on  the  Humbolt 
River  was  confined  to  bottom  lands  between  Halleck  and 
Elko,  Nevada.  The  flood  crested  on  the  6th  and  the 
stream  was  out  of  its  banks  a  short  time. 

PACIFIC  SLOPE  DRAINAGE 
Columbia  Basin.  --Above  normal  rainfall  and  rapid 
snowmelt  during  the  month  brought  seasonal  peak  stream- 
flow  to  above  normal  on  the  Snake  River  at  Twin  Falls 
and  Weiser,  Idaho.  Cloudburst -type  floods  occurred  in 
extreme  southwestern  Idaho.  Minor  flooding  occurred  on 
the  Henrys  Fork  at  Rexburg,  Idaho,  from  the  12th  to  the 
19th.     No  damage  was  reported. 

The  crest  stage  of  15.  5  ft.  on  the  Columbia  River  at 
Vancouver,   Wash.,    (flood  stage  16  feet)   on  the    19th  and 

2  0th  was  the  lowest  snowmelt  crest  since  1944  when  a 
stage  of  11.9  ft.  was  observed.  It  was  well  below  the  56- 
year  average  of  20.  8  feet.  Backwater  in  the  Willamette 
River  produced  a  crest  stage  of  14.  6  feet  at  Portland, 
Oreg.,    (flood  stage  18  ftj. 
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FLOOD  STAGE  DATA 


(All 

dates  1 

n  June  unl< 

Rivei  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

From— 

To- 

Stage 

Date 

HUDSON  BAY  DRAINAGE 

Ft 

«. 

Red  River  of  the  North  Basin 

Red  River  of  the  North: 

Wahpeton,  N.  Dak. 

10 

10 

12 

11.4 

11 

Fargo,  N.  Dak. 

17 

5 
11 

5 
17 

17.0 
19.8 

5 
14 

ATLANTIC  SLOPE  DRAINAGE 

Saluda:   Pelzer,  S.  C. 

6 

29 

29 

6.3 

29 

Savannah:   Clyo,  Ga. 

11 

28 

30 

13.4 

July   9 

Ogeechee:   Dover,  Ga. 

7 

27 

30 

7.5 

28 

Eden,  Ga. 

9 

27 

30 

10.0 

29-30 

Ocmulgee:   Abbeville,  Ga. 

12 

30 

July    1 

12.2 

30, July  1 

Oconee:   Mllledgevllle ,  Ga. 

20 

27 
29 

27 
30 

24.3 

27.0 

27 

30 

EAST  GULF  OF  MEXICO  DRAINAGE 

Apalachlcola:   Blountstown,  Fla. 

15 

26 

26 

15.2 

26 

Cahaba:   Centrevllle,  Ala. 

23 

24 

24 

25.1 

24 

MISSISSIPPI  SYSTEM 

Missouri  Basin 

Floyd:   James,  Iowa 

16 

2 

2 

18.3 

2 

Little  Sioux:   Correctlonvllle , 
Iowa 

19 

1 

2 

21.5 

2 

Maple;   Mapleton,  Iowa 

12 

4 

5 

15.5 

4 

Salt  Creek:   Lincoln,  Nebr. 

20 

24 

25 

23.6 

25 

Roca,  Nebr. 

19 

24 

25 

22.0 

24 

Ashland,  Nebr. 

11 

24 

26 

14.8 

25 

Wahoo  Creek:   Ithaca,  Nebr. 

19 

23.0 

24 

Platte:   Louisville,  Nebr. 

9 

24 

25 

11.4 

25 

Beaver  Creek;   Beaver  City,  Nebr. 

11 

19 

19 

11.8 

19 

Little  Blue:   Hanover,  Kans. 

14 

24 

24 

14.0 

24 
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River  and  station 

Flood 

Above  Qood  stages 
-dates 

Crest* 

stage 

From— 

To- 

Stage 

Date 

MISSISSIPPI  SYSTEM  (Cont'd.) 

Ft 

Ft 

Missouri  Basin  (Cont'd.) 

Turkey  Creek;   Wilber,  Nebr. 

11 

25 

26 

14.1 

25 

Big  Blue:   Ulysses,  Nebr. 

15 

24 

25 

24.9 

24 

Staplehurst,  Nebr. 

21.6 

24 

Seward,  Nebr. 

18 

25 

26 

21.8 

25 

Crete,  Nebr. 

16 

24 
26 

25 
28 

21.1 
23.15 

24 
26 

Beatrice,  Nebr. 

16 

25 

26 

24.6 

25 

Barneston,  Nebr. 

18 

25 

26 

22.4 

26 

Ohio  Basin 

West  Fork:   Weston,  w.  Va. 

17 

4 

4 

17.5 

4 

Clarksburg,  W.  Va. 

7 

5 

5 

7.4 

5 

Little  Kanawha:   Glenville,  W.Va. 

23 

4 

5 

28.4 

5 

Creston,  W.  Va. 

20 

5 

6 

20.25 

6 

White  Basin 

Black:   Black  Rock,  Ark. 

14 

May    26 
21 

4 
24 

19.3 
14.8 

May  28 
21 

Cache:   Patterson,  Ark. 

7 

May    29 
22 

12 
26 

8.6 
7.4 

3 
23 

Arkansas  Basin 

Cimarron:   Waynoka,  Okla. 

8 

23 

23 

9.1 

23 

WEST  GULF  OF  MEXICO  DRAINAGE 

Frio:   Tllden,  Tex. 

12 

18 

20 

18.7 

19 

Calllham,  Tex. 

12 

19 

21 

17.0 

20 

Nueces;   Tllden,  Tex. 

14 

18 

24 

21.4 

20 

Three  Rivers,  Tex. 

35 

22 

22 

35.0 

22 

*   Provisional 

RAWINSONDE  DATA 

Average  monthly  values 


ALBANY.  N.  Y. 

ALBUOUEROUE,  N.  ME 

AMARILLO. 

TEXAS 

ANCHORAGE. 

ALASKA 

ANNETTE.  ALASKA 

^ 

1004  MB 

837  MB 

890  MB 

1007  MB 

1011  MB 

s 

£• 

Wind 

£■ 

Wind 

^ 

Wind 

£• 

Wind 

£■ 

Wind 

M 

■3 

M 

§ 

A 

'5 

3 

fl 

S 

^ 

CT 

? 

& 

Dt 

11 

11 

-  § 

^  i 
II 

M 

.a 

1 

s 

1 

a 

> 

■■a 

1 

I 

3 

IS 

S 
M 

a 
1 

1 
1 

a 

> 
1 

1 

a 

1 

2-1 

a 
1 

1 

1 

1 

3 

ja 
? 

§ 

13 
I 

if 

a 

a 

a 

J 
1 

a 

£ 

1 

T3 
% 
D. 

Ui 

1l 
Zo 

1 
1 

1 

1 

M 

i 

1 

a 

1 

SURFACE 

30 

86 

15.4 

83 

209 

.6 

30 

1.619 

16,2 

34 

128 

3.9 

30 

1.095 

17.3 

81 

187 

7.8 

30 

29 

9.0 

75 

166 

4.9 

28 

37 

9.1 

86 

144 

3.3 

1000 

30 

124 

214 

1.9 

30 

69 

30 

89 

30 

66 

171 

6.8 

26 

130 

8.9 

84 

154 

3.9 

950 

30 

561 

15.2 

66 

291 

5.8 

30 

516 

30 

534 

30 

509 

6.9 

66 

181 

11.1 

26 

551 

6.2 

83 

175 

5.6 

900 

30 

1.017 

13.6 

65 

296 

8.5 

30 

991 

30 

1,007 

30 

953 

3.9 

70 

177 

10.1 

26 

995 

3.4 

85 

190 

7.8 

650 

30 

1.497 

11.1 

64 

292 

10.3 

30 

1.485 

30 

1,495 

18.8 

63 

214 

20.4 

30 

1,415 

•  6 

77 

176 

9.5 

28 

1.456 

.8 

84 

205 

8.4 

600 

30 

2.001 

8.7 

56 

291 

U.3 

30 

2.003 

17.7 

28 

232 

4.1 

30 

2,015 

16.8 

51 

220 

17.3 

30 

1,899 

-  2.6 

80 

179 

6.2 

26 

1.944 

-  1.4 

79 

215 

10.3 

750 

30 

2,531 

5.9 

55 

265 

12.8 

30 

2.544 

14.4 

28 

253 

6.8 

30 

2,556 

13.9 

43 

230 

14.0 

30 

2,406 

-  5.6 

80 

179 

6.6 

28 

2.456 

-  3.9 

73 

234 

10.7 

700 

30 

3.096 

2.9 

54 

284 

14.6 

30 

3.130 

10.2 

31 

258 

9.3 

30 

3,141 

10.0 

40 

231 

9.3 

30 

2,94  7 

-  8.8 

78 

186 

6.8 

28 

2.999 

-  6.7 

66 

246 

13.0 

650 

30 

3.689 

-   .4 

48 

260 

15.2 

30 

3.736 

5.4 

36 

241 

13.2 

30 

3,747 

5.4 

42 

2  36 

7.2 

30 

3.514 

-11.9 

76 

187 

6.8 

28 

3,571 

-  9.7 

65 

250 

14.2 

600 

30 

4.329 

-  4.1 

42 

279 

17.1 

30 

4.390 

.3 

38 

230 

17.1 

30 

4,401 

.4 

46 

261 

8.0 

30 

4.127 

-15.7 

70 

207 

6.6 

28 

4.190 

-13.4 

59 

253 

16.5 

550 

30 

5.005 

-  7.8 

275 

17.9 

30 

5.070 

-  5.1 

39 

231 

19.8 

30 

5,065 

-  4.6 

47 

265 

8.0 

30 

4.773 

-19.6 

62 

229 

6.4 

28 

4.844 

-17.5 

50 

250 

18.8 

500 

30 

5.74  7 

-12.5 

280 

20.6 

30 

5.823 

-10.4 

38 

236 

22.7 

30 

5,837 

-  9.8 

41 

264 

10.9 

30 

5.479 

-24.3 

54 

241 

5.2 

28 

5.556 

-22.1 

45 

245 

22.2 

450 

30 

6.537 

-16.1 

283 

22.5 

30 

6.620 

-15.7 

240 

22.7 

30 

6,640 

-15.0 

33 

257 

14.2 

30 

6.231 

-29.7 

53 

258 

5.8 

28 

6,320 

-27.2 

48 

257 

24.9 

(.00 

30 

7.413 

-24.5 

264 

23.1 

30 

7.506 

-22.0 

238 

25.8 

30 

7,525 

-21.1 

264 

16.7 

30 

7.068 

-35.9 

51 

264 

8.2 

28 

7,163 

-32.9 

45 

259 

27.6 

350 

30 

8.372 

-31.3 

261 

28.2 

30 

6.474 

-29.3 

241 

29.3 

30 

8,496 

-28.2 

262 

19.6 

30 

7.962 

-42.7 

271 

11.9 

28 

6,090 

-39.2 

42 

261 

36.7 

300 

30 

9.44  7 

-39.3 

277 

33.4 

30 

9.556 

-37.4 

239 

35.4 

30 

9,584 

-36.5 

257 

27.4 

30 

9.009 

-46.5 

254 

14.6 

28 

9,132 

-45.3 

268 

37.5 

250 

30 

10,673 

-48.0 

282 

36.5 

30 

10.793 

-45.2 

242 

43.3 

30 

10,824 

-45.1 

253 

33.0 

30 

10,206 

-46.3 

256 

18.5 

28 

10,336  -49.5 

276 

33.2 

200 

30 

12,120 

-54.5 

282 

33.4 

30 

12.254 

-53.6 

245 

50.9 

30 

12,283 

-54.0 

257 

39.4 

30 

11,66  7 

-45.3 

249 

15.2 

26 

11.797 1-48.7 

2  76 

27.2 

175 

30 

12,970 

-57.1 

285 

28.6 

30 

13.106 

-56.9 

246 

49.7 

30 

13,132 

-58.0 

259 

41.0 

30 

12,580 

-44.8 

243 

12.6 

28 

12,676 

-48.4 

269 

23.5 

150 

30 

13,944 

-57.5 

285 

24.5 

30 

14.073 

-60.7 

247 

41.2 

30 

14,094 

-61.9 

258 

35.8 

30 

13,610 

-45.3 

238 

9.9 

26 

13,690 

-46.4 

270 

21.2 

125 

30 

15,094 

-57.7 

291 

20.2 

30 

15.196 

-64.7 

2  44 

28.6 

30 

15,210 

-65.5 

258 

29.9 

30 

14,826 

-45.9 

237 

8.5 

26 

14,886 

-49.8 

265 

15.2 

100 

30 

16,499 

-58.3 

299 

15.0 

30 

16.552 

-66.1 

235 

14.3 

29 

16,560 

-66.5 

2  39 

17.5 

30 

16,309 

-46.2 

216 

6.2 

26 

16,344 

-50.1 

252 

11.1 

60 

30 

17,906 

-57.1 

326 

8.4 

30 

17.916 

-62.5 

157 

5.1 

29 

17,921 

-63.6 

147 

5.6 

30 

17,791 

-46.5 

199 

3.7 

28 

17,601 

-50.2 

245 

6.4 

70 

30 

16,754 

-55.9 

355 

5.8 

30 

18.748 

-60.7 

114 

8.4 

29 

18,748 

-61.4 

93 

8.2 

30 

18,577 

-46.6 

185 

3.5 

28 

18,670 

-50.3 

223 

3.5 

60 

30 

19,738 

-54.0 

47 

4.3 

30 

19.708 

-56.6 

96 

10.9 

28 

19,712 

-58.5 

97 

11.7 

30 

19,700 

-46.7 

128 

3.5 

27 

19,660 

-50,3 

160 

2.1 

50 

30 

20,912 

-52.6 

77 

7.6 

30 

20.861 

-55.6 

87 

14.0 

28 

20,866 

-55.6 

93 

13.2 

30 

20,910 

-46.6 

117 

5.6 

27 

20,670 

-50.2 

100 

3.3 

to 

29 

22,357 

-51.2 

83 

10.7 

30 

22.291 

-53.1 

91 

14.8 

28 

22,296 

-52.9 

69 

14.6 

30 

22,392 

-46.2 

106 

9.3 

27 

22,328 

-49.5 

90 

7.6 

30 

28 

24,237 

-48.6 

84 

10.7 

28 

24,158 

-50.0 

88 

15.0 

28 

24,167 

-49.3 

90 

14.0 

29 

24,309 

-44.8 

98 

9.3 

27 

24,218 

-48.2 

89 

11.7 

25 

25 

25,440 

-46.8 

75 

10.1 

27 

25,356 

-47.5 

89 

16.3 

26 

25,366 

-47.6 

85 

14.8 

28 

25,529 

-43.7 

96 

13.4 

27 

25,422 

-47.2 

90 

13.8 

20 

21 

26,917 

-44.9 

79 

11.9 

26 

26,844 

-44.9 

89 

16.3 

26 

26,651 

-45.3 

66 

15.0 

28 

27,035 

-41.8 

98 

16.1 

27 

26,904 

-45.3 

66 

15.7 

15 

6 

28,790 

-42.5 

14 

28.771 

-41.8 

66 

13.6 

15 

28,807 

-41.9 

87 

18.5 

28 

28,996 

-39.0 

94 

18.5 

26 

28,842 

-42.0 

88 

17.7 

10 

20 

31,803 

-34.8 

89 

21.6 

24 

31,620 

-36.0 

84 

22.5 

7 

6 

34,397 

-28.9 

19 

34,150 

-30.7 

89 

27.8 

5 

8 

36,559 

-25.4 

ATHENS* 

GA. 

BARROW.  Al 

ASKA 

*  V 

BARTER  IS.. 

ALASKA 

BETHEL.  ALASKA 

BISMARCK,  h 

.  OAK. 

966  h 

B 

1009  ^ 

B 

1008  MB 

1003  MB 

952  MB 

SURFACE 

30 

246 

19.4 

92 

7 

2.7 

27 

6 

-   .6 

95 

54 

7.0 

30 

15 

.3 

93 

87 

2.5 

30 

39 

6.0 

91 

2  44 

5.4 

30 

505 

14.9 

84 

182 

2.3 

1000 

30 

144 

27 

78 

-   .9 

95 

62 

7.0 

30 

79 

-   .5 

95 

63 

3.3 

30 

62 

205 

2.9 

30 

84 

950 

30 

589 

20,6 

76 

341 

2.9 

27 

493 

1.5 

81 

99 

7.4 

30 

492 

2.5 

89 

114 

3.5 

30 

480 

5.4 

79 

208 

4.7 

30 

524 

224 

1.7 

900 

30 

1.055 

18.3 

73 

288 

4.3 

27 

926 

2.0 

59 

112 

5.1 

30 

926 

2.9 

79 

137 

2.5 

30 

923 

2.9 

60 

199 

6.4 

30 

963 

16.2 

66 

210 

4.3 

850 

30 

1.543 

15.5 

70 

269 

7.2 

27 

1.387 

.1 

55 

128 

4.1 

30 

1,390 

1.4 

72 

140 

2.5 

30 

1,384 

.1 

61 

199 

6.6 

30 

1,468 

14.5 

63 

222 

7.8 

600 

30 

2.056 
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11.7 

30 

1  ,029 

19.3 

67 

2  34 

11.1 

850 

30 

1.522 

14.3 

72 

265 

9.7 

30 

1.461 

8.8 

61 

305 

13.4 

30 

1,538 

16.0 

70 

258 

9.3 

30 

1.397 

.1 

84 

183 

10.9 

30 

1,519 

16.4 

65 

237 

a. 9 

800 

30 

2.032 

11.7 

68 

262 

12.4 

30 

1.960 

5.9 

63 

304 

16.3 

30 

2,052 

12.9 

66 

257 

11.9 

30 

1,882 

-  2.0 

77 

196 

10.3 

30 

2,033 

13.2 

62 

250 

7.8 

750 

30 

2.565 

8.8 

63 

259 

14.6 

30 

2.487 

2.8 

60 

306 

18.3 

30 

2,590 

9.6 

63 

257 

13.4 

30 

2,393 

-  4.2 

73 

217 

11.7 

30 

2,569 

9.9 

56 

263 

7.0 

700 

30 

3.139 

5.7 

58 

257 

14.2 

30 

3.042 

.0 

54 

298 

19.6 

30 

3,163 

6.7 

57 

257 

13.4 

30 

2,935 

-  6.8 

69 

226 

15.0 

30 

3,144 

6.6 

50 

273 

5.6 

650 

30 

3.737 

2.6 

51 

258 

14.0 

30 

3.632 

-  2.8 

47 

298 

22.0 

30 

3.765 

3.3 

55 

258 

14.6 

30 

3,506 

-10.0 

67 

230 

17.1 

30 

3,742 

2.9 

47 

277 

^.1 

600 

30 

4.386 

-   .9 

49 

252 

15.0 

30 

4,264 

-  6.2 

46 

297 

24.5 

30 

4,413 

-   .6 

51 

262 

13.8 

30 

4,124 

-13.3 

64 

230 

19.4 

30 

4,392 

-  1.3 

44 

294 

4,7 

550 

30 

5.067 

-  4.9 

49 

255 

14.0 

30 

4,934 

-10.2 

43 

299 

25.1 

30 

5,098 

-  4.4 

48 

261 

14.6 

30 

4,776 

-17.7 

59 

233 

22.0 

30 

5,070 

-  5.6 

40 

277 

6.6 

500 

30 

5.820 

-  9.2 

46 

255 

17.5 

30 

5,668 

-14.9 

38 

301 

28.0 

30 

5,850 

-  8.8 

45 

266 

15.2 

30 

5,489 

-22.2 

49 

233 

24.1 

30 

5,823 

-10.3 

275 

8.5 

450 

30 

6.620 

-14.3 

44 

251 

19.0 

30 

6.452 

-20.2 

41 

296 

30.1 

30 

6,t>56 

-14.0 

40 

268 

17.3 

30 

6,245 

-27.5 

43 

240 

27.8 

30 

6,617 

-15.3 

2  79 

6.0 

400 

30 

7.510 

-20.5 

43 

253 

22.5 

30 

7,322 

-26.1 

40 

299 

33.8 

30 

7.545 

-19.9 

37 

266 

17.7 

30 

7,094 

-33.5 

40 

248 

24.7 

30 

7,508 

-21.2 

287 

11.3 

350 

30 

8.485 

-27.4 

40 

255 

24.9 

30 

6,273 

-33.4 

2  99 

36.3 

30 

6.522 

-26.9 

35 

267 

17.9 

30 

8,016 

-39.7 

248 

28.0 

30 

8,480 

-27.9 

293 

14.4 

300 

30 

9.576 

-35.8 

38 

256 

24.7 

30 

9,338 

-41.1 

302 

37.7 

30 

9,616 

-35.2 

263 

17.9 

30 

9,058 

-45.4 

242 

28.2 

30 

9,569 

-36,3 

287 

16.  3 

250 

30 

10.818 

-45.6 

260 

28.2 

30 

10,555 

-49.1 

300 

39.6 

30 

10,661 

-45.1 

261 

16.9 

30 

10,263 

-48.4 

2  42 

35.9 

30 

10,807 

-46.0 

284 

24.9 

200 

29 

12.276 

-56.3 

271 

29.1 

30 

12,001 

-53.7 

296 

41.2 

30 

12,314 

-56.3 

261 

19.0 

29 

11,727 

-48.2 

240 

34.2 

30 

12,259 

-55.5 

267 

35.9 

175 

28 

13.112 

-60.8 

270 

29.0 

30 

12,858 

-53.9 

294 

34.6 

30 

13.152 

-61.2 

264 

19.6 

29 

12,607 

-48.0 

239 

30.9 

30 

13,102 

-56,9 

287 

33.4 

150 

27 

14.062 

-63.7 

267 

23.9 

30 

13,848 

-53.9 

296 

32.6 

30 

14.101 

-64.5 

270 

17.3 

29 

13,623 

-48.1 

238 

23.9 

30 

14,063 

-61.3 

296 

31.5 

125 

25 

15.179 

-63.0 

273 

9.5 

30 

15,017 

-54.4 

292 

26.4 

30 

15.211 

-66.  1 

295 

9.9 

29 

14.823 

-48.7 

239 

16.8 

30 

15,191 

-62.  1 

297 

21.2 

100 

24 

16.553 

-62.3 

354 

2.7 

30 

16,447 

-54.6 

300 

15.0 

30 

16.567 

-65.3 

342 

4.9 

28 

16,296 

-48.7 

224 

12.0 

30 

16,565 

-63.2 

301 

10.9 

80 

24 

17.932 

-61.1 

65 

8.5 

30 

17,881 

-52.8 

314 

8.4 

30 

17.932 

-62.9 

58 

9.7 

27 

17.756 

-48.7 

221 

8.0 

30 

17.941 

-62.1 

350 

4.1 

70 

24 

18.765 

-59.5 

73 

12.2 

30 

18,749 

-52.3 

336 

5.4 

30 

18,765 

-60.9 

61 

11.7 

27 

18.632 

-46.7 

194 

3.9 

30 

18.770 

-60.5 

42 

6.4 

60 

24 

19.733 

-57.4 

80 

14.6 

29 

19,744 

-51.4 

16 

3.7 

30 

19.722 

-56.0 

75 

14.6 

27 

19.646 

-49.1 

155 

2.9 

29 

19,733 

-58.2 

74 

10.9 

50 

23 

20.890 

-54.6 

90 

17.3 

29 

20,930 

-50.2 

68 

5.8 

30 

20.879 

-55.1 

90 

14.6 

27 

2  0.841 

-49.3 

90 

3.7 

29 

20,688 

-55.3 

86 

12. U 

40 

23 

22.327 

-51.5 

94 

15.9 

28 

22,394 

-49.1 

81 

10.1 

30 

22.316 

-51.6 

95 

15.5 

27 

22,304 

-49.1 

89 

4.7 

29 

22.320 

-52.9 

86 

12.8 

30 

21 

24.210 

-47.7 

27 

24.292 

-47.4 

77 

10.5 

25 

24,196 

-48.6 

87 

15.3 

27 

24,194 

-48.3 

84 

10.3 

27 

24,194 

-49.6 

89 

14.4 

25 

21 

25.417 

-46.2 

25 

25,490 

-45.6 

85 

12.0 

24 

25.397 

-46.6 

87 

18.8 

27 

25,396 

-47.4 

80 

9.9 

26 

25,387 

-47.5 

88 

14.0 

20 

21 

26.906 

-44.2 

24 

26,979 

-43.4 

89 

12.8 

19 

26.886 

-44.6 

90 

21.0 

25 

26,880 

-45.5 

77 

13.6 

23 

26,881 

-45.1 

81 

13.2 

15 

19 

28.837 

-41.8 

23 

28,929 

-39.4 

89 

16.5 

13 

28,835 

-41.4 

23 

28,806 

-42.4 

84 

16.5 

12 

28,795 

-42.5 

10 

19 

31.615 

-36.2 

22 

31.742 

-32.6 

91 

18.3 

22 

31,572 

-37.6 

78 

19.2 

7 

16 

34.127 

-31.6 

20 

34.311 

-25.7 

96 

20.4 

18 

34,083 

-32.9 

70 

21.4 

5 

9 

36.466 

-26.8 

7 

36.738 

-20.0 

9 

36,443 

-28.2 

DAYTON,  C 

)HIO 

OEL  RIO. 

TEXA 

DENVER,  C 

OLO. 

DODGE  CITY 

KANS. 

EL  PASO.  TEXAS 

981  ^ 

(B 

975  C 

B 

836  t 

(B 

922  MB 

880  MB 

SURFACE 

30 

297 

16.5 

84 

100 

1.2 

30 

314 

23.8 

82 

109 

7.8 

H 

1,611 

11.5 

69 

213 

2.7 

30 

792 

18.4 

81 

189 

6.4 

30 

1.193 

21.0 

44 

231 

.6 

1000 

30 

134 

30 

91 

30 

80 

30 

90 

30 

67 

950 

30 

573 

18.8 

63 

232 

1.4 

30 

537 

22.8 

81 

129 

15.5 

30 

519 

30 

532 

30 

517 

900 

30 

1.038 

16.4 

59 

298 

4.7 

30 

1.013 

20.6 

79 

158 

21.4 

30 

985 

30 

1,00  3 

20.3 

69 

195 

16.9 

30 

l.OOU 

850 

30 

1.522 

13.7 

54 

302 

7.0 

30 

1.507 

19.2 

74 

165 

19.0 

30 

1,471 

30 

1,497 

19.6 

53 

210 

22.0 

30 

1.496 

21.8 

34 

2  34 

2.3 

800 

30 

2.031 

10.7 

52 

309 

6.9 

30 

2.027 

16.5 

66 

163 

16.1 

30 

1,984 

16.2 

48 

288 

2.9 

30 

2,018 

17.2 

45 

218 

18.7 

30 

2,019 

18.7 

32 

247 

7.8 

750 

30 

2.563 

7.6 

42 

310 

9.5 

30 

2.574 

14.4 

51 

172 

11.5 

30 

2,528 

14.1 

39 

243 

3.9 

30 

2,561 

13.5 

41 

219 

14.4 

30 

2,563 

15.1 

30 

246 

9.3 

700 

30 

3.132 

5.0 

312 

9.9 

30 

3,155 

11.0 

44 

199 

5.6 

30 

3,110 

10,2 

37 

245 

7.6 

30 

3,143 

9.4 

45 

223 

12.2 

30 

3,148 

10.7 

32 

241 

8.5 

650 

30 

3.730 

1.7 

307 

12.0 

30 

3,766 

6.2 

46 

212 

3.7 

30 

3,712 

5.6 

3' 

250 

10.5 

30 

3,749 

5.0 

46 

236 

11.3 

30 

3,753 

5.4 

36 

237 

9.1 

600 

30 

4.374 

-  2.1 

34 

303 

12.0 

30 

4,419 

1.3 

50 

251 

3.5 

30 

4,370 

.4 

39 

246 

12.0 

30 

4,402 

.3 

44 

238 

11.1 

30 

4,410 

•  6 

41 

225 

12.6 

550 

30 

5.054 

-  6.0 

308 

11.7 

30 

5,104 

-  3.7 

47 

277 

8.0 

30 

5,051 

-  5.0 

41 

239 

15.5 

30 

5,086 

-  4.6 

43 

245 

10.5 

30 

5,093 

-  4.6 

41 

226 

15.2 

500 

30 

5.801 

-10.9 

306 

12.4 

30 

5,861 

-  8.0 

42 

275 

9.1 

30 

5,604 

-10.3 

35 

237 

18.3 

JO 

5.838 

-  9.6 

40 

251 

10.7 

30 

5,847 

-  9.1 

2  34 

15.7 

450 

30 

6.595 

-16.4 

303 

12.8 

30 

6.666 

-12.9 

271 

8.5 

30 

6,601 

-16.0 

235 

19.4 

30 

6.637 

-15.1 

257 

13.6 

30 

6,648 

-14.6 

237 

16.5 

400 

30 

7.480 

-22.4 

302 

14.0 

30 

7,562 

-19.0 

275 

11.3 

30 

7.484 

-22.8 

228 

20.6 

30 

7.526 

-21.3 

254 

15.3 

30 

7,537 

-20.8 

245 

21.2 

350 

30 

8.447 

-29.6 

305 

15.7 

30 

8,542 

-25.9 

279 

15.0 

30 

8.446 

-30.5 

233 

22.3 

30 

8.497 

-28.3 

249 

18.8 

30 

8.509 

-28.1 

247 

27.2 

300 

30 

9.527 

-38.1 

302 

16.5 

30 

9,641 

-33.8 

275 

18.3 

30 

9.525 

-39.0 

235 

28.0 

30 

9.584 

-36.6 

249 

23.9 

30 

9,598 

-35.7 

250 

33.2 

250 

30 

10,756 

-47.5 

302 

20.6 

29 

10,992 

-43.1 

275 

24.3 

30 

10,751 

-47.8 

237 

35.2 

30 

10,623 

-45.8 

243 

30.1 

30 

10,844 

-44.4 

251 

39.6 

200 

30 

12,199 

-56.2 

301 

24.9 

29 

12.362 

-53.3 

272 

28.6 

30 

12,201 

-54.0 

238 

42.6 

30 

12,280 

-54.2 

251 

39.8 

29 

12,311 

-54.1 

249 

44.5 

175 

30 

13.043 

-58.2 

300 

23.7 

29 

13.211 

-58.8 

272 

29.0 

30 

13,054 

-55.6 

2  39 

42*4 

30 

13,129 

-57.7 

257 

37.3 

29 

13,159 

-58.9 

245 

46.0 

150 

30 

14.010 

-58.9 

306 

19.4 

29 

14,166 

-64.1 

272 

25.1 

30 

14,031 

-58.1 

240 

33.4 

30 

14,095 

-60.7 

259 

32.6 

29 

14,116 

-63.6 

247 

37.5 

125 

30 

15.149 

-60.7 

307 

14.8 

28 

15,266 

-69.4 

270 

13.6 

30 

15,173 

-60,0 

242 

21.2 

29 

15,221 

-63.4 

260 

21.8 

29 

15,223 

-67.8 

244 

27.0 

100 

30 

16.534 

-61.0 

316 

10.7 

28 

16,591 

-70.8 

168 

2.1 

30 

16,558 

-61.7 

231 

10.1 

29 

16,586 

-64.9 

251 

10.5 

29 

16,559 

-69.2 

226 

9.5 

80 

30 

17.924 

-59.8 

345 

6.4 

28 

17,924 

-66.3 

97 

8.7 

30 

17,948 

-59.6 

181 

5.1 

28 

17,959 

-62.2 

221 

2.1 

29 

17,902 

-55.2 

133 

5.2 

70 

30 

18.766 

-58.8 

6 

6.6 

28 

18,745 

-63.7 

92 

14.2 

30 

18,787 

-58.2 

114 

4.7 

28 

18,791 

-60.5 

106 

4.7 

29 

18,722 

-62.8 

105 

8.7 

60 

30 

19.733 

-56.8 

50 

7.2 

28 

19,692 

-60.1 

90 

16.1 

30 

19.761 

-55.6 

95 

8.9 

28 

19,752 

-58.1 

104 

7.6 

29 

19,675 

-59.8 

95 

12.6 

50 

30 

20.894 

-54.6 

69 

8.7 

28 

20.638 

-56.8 

92 

17.5 

30 

20,922 

-54.4 

93 

10.7 

27 

20,907 

-55.3 

88 

9.3 

29 

20,621 

-56.9 

96 

14.4 

40 

30 

22.333 

-51.8 

74 

9.9 

28 

22,263 

-53.6 

91 

19.8 

30 

22,359 

-52.4 

82 

11.5 

27 

22,340 

-52.6 

90 

13.0 

28 

22,247 

-54.0 

89 

16*1 

30 

29 

24.209 

-49.3 

78 

9.1 

28 

24,127 

-50.5 

94 

23.3 

29 

24,229 

-49.7 

91 

13.8 

27 

24.210 

-49.5 

99 

12.2 

27 

24,103 

-50.8 

88 

18.3 

25 

26 

25.397 

-47.0 

77 

9.  1 

28 

25,321 

-48.5 

90 

23.9 

28 

25.429 

-47.7 

86 

15.0 

25 

25,413 

-47.3 

95 

12.6 

26 

25,295 

-48.5 

89 

20.4 

20 

25 

26.882 

-44.8 

76 

8.7 

27 

26.797 

-45.7 

86 

25.6 

26 

26.911 

-45.2 

85 

14.6 

24 

26,901 

-44.7 

88 

17.1 

25 

26,772 

-45.5 

86 

^i,0 

15 

15 

28,845 

-40.6 

75 

8.2 

24 

28.730 

-42.8 

83 

28.0 

19 

28,862 

-42.0 

89 

13.6 

17 

28,830 

-42.0 

87 

17.5 

16 

28,682 

-42.6 

93 

16.9 

10 

9 

31,637 

-35.9 

18 

31.488 

-39.0 

91 

27.4 

10 

31,621 

-37.3 

5 

31,408 

-4U,2 

7 

6 

34,110 

-34.7 

5 

33.903 

-35.5 

ELY.  N 

:v. 

FAIRBANKS. 

ALAS 

tA  • 

FLINT,  M 

CH. 

FORT  MORTH 

,  TEX 

XS 

GLASGOW,  N 

ONT. 

807 

*B 

992  f 

B 

989  » 

4B 

992 

■IB 

930  f 

B 

SURFACE 

30 

1,908 

5.5 

78 

162 

3.3 

30 

135 

8.7 

79 

256 

1.4 

30 

234 

14.4 

88 

238 

1.9 

30 

180 

23.3 

79 

172 

2.5 

30 
30 

696 
80 

12.6 

82 

79 

1.7 

1000 

30 

113 

30 

63 

30 

139 

30 

110 

950 

30 

546 

30 

485 

8.4 

66 

233 

6.0 

30 

579 

17.7 

60 

267 

5.6 

30 

559 

23.1 

71 

195 

14.2 

30 

515 

900 

30 

1,001 

30 

934 

5.9 

63 

235 

7.8 

30 

1,037 

15.2 

55 

289 

8.2 

30 

1,032 

21.7 

62 

197 

15.0 

30 

973 

13.9 

69 

218 

1.4 

850 

30 

1.478 

30 

1.399 

2.4 

68 

230 

7.8 

30 

1,518 

12.4 

57 

291 

11.1 

30 

1,526 

16.6 

63 

198 

11.3 

30 

1,454 

12.1 

63 

279 

5.2 

800 

30 

1,979 

7.3 

71 

147 

2.9 

30 

1,886 

-  1.2 

72 

221 

7.8 

30 

2,024 

9.4 

51 

292 

11.7 

30 

2,044 

15.3 

57 

202 

9.5 

30 

1.960 
2,489 

9.4 
6.3 

62 
61 

280 
2  74 

260 

6.9 
9.3 

750 

30 

2.513 

7.0 

57 

118 

1.4 

30 

2,394 

-  4.7 

79 

218 

6.4 

30 

2,558 

6.6 

46 

292 

10.9 

30 

2,587 

12.2 

48 

212 

6.8 

700 

30 

3,077 

3.8 

55 

214 

5.1 

30 

2,937 

-  8.3 

78 

214 

5.8 

30 

3,121 

3.7 

36 

295 

11.3 

30 

3.164 

9.0 

46 

217 

5.1 

30 

3,055 

2.6 

66 

11.3 

650 

30 

3,673 

-   ,2 

54 

219 

9.3 

30 

3,506 

-11.8 

73 

201 

6.8 

30 

3,717 

.6 

297 

13.4 

30 

3.771 

4.9 

44 

238 

3.7 

30 

3,645 
4,284 
4,954 

-  1.4 

-  5.0 

-  9.3 

63 

252 
248 
249 

16.1 

20. 0 

600 
550 

30 
30 

4,310 
4,988 

-  4.6 

-  9.1 

52 

220 
2  24 

15.3 
17.3 

30 
30 

4.11B 
4,764 

-15.7 
-20.3 

67 
65 

184 
183 

4.5 

4.7 

30 
30 

4,357 
5,036 

-  3.  1 

-  7.3 

300 
298 

15.7 

16.3 

30 
30 

4.421 
5.106 

.3 

-  4.1 

41 
37 

253 

270 

5.4 
7.2 

30 
30 

57 
52 

500 

30 

5,721 

-13.9 

40 

232 

19.4 

30 

5,468 

-25.1 

56 

204 

6.4 

30 

5,777 

-12.0 

297 

18.8 

30 

5.859 

-  8.6 

40 

271 

8.2 

30 

5,694 

-14.0 

44 

40 

247 

23.5 

450 

30 

6,507 

-19.3 

34 

235 

22.3 

30 

6.216 

-30.6 

49 

216 

7.8 

30 

6.567 

-17.3 

298 

20.4 

30 

6.664 

-14.0 

37 

266 

11.5 

30 

6,475 

-19.8 

2  44 

24.9 

400 

30 

7,377 

-26.0 

236 

22.2 

30 

7,052 

-36.8 

49 

205 

8.2 

30 

7,448 

-23.4 

299 

22.2 

30 

7.553 

-19.9 

267 

14.2 

30 

7.348 

-26.2 

37 

242 

25.5 

350 

30 

8,330 

-33.1 

237 

21.8 

30 

7.963 

-43.7 

191 

8.2 

30 

8,411 

-30.3 

296 

25.1 

30 

8,530 

-26.9 

271 

16.9 

30 

8.299 

-33.2 

2  40 

29.1 

300 

30 

9,395 

-41.1 

235 

28.2 

30 

8,984 

-49.6 

210 

7.6 

30 

9,489 

-38.3 

295 

29.1 

30 

9.624 

-34,9 

274 

22.0 

30 

9,363 

-41.  1 

2  39 

31.7 

250 

30 

10,612 

-48.8 

239 

29.3 

30 

10,178 

-48.3 

212 

7.6 

30 

10,717 

-47.8 

300 

32.3 

30 

10.871 

-44.3 

270 

26.4 

30 

10,579 

-49.0 

233 

36.9 

200 

30 

12,064 

-52.  1 

243 

30.  1 

30 

11.662 

-44.4 

218 

7.2 

30 

12,160 

-55.1 

300 

31.9 

30 

12,335 

-53.6 

279 

30.3 

30 

12,020 

-54.1 

238 

37.7 

175 

30 

12,927 

-52.9 

239 

27.6 

30 

12,558 

-43.9 

213 

6.8 

30 

13,008 

-57.0 

303 

26.8 

30 

13,186 

-57.9 

283 

30.1 

30 

12,879 

-53.0 

246 

32.4 

150 

30 

13,919 

-54.7 

242 

22.5 

30 

13,593 

-44.3 

190 

5.8 

29 

13,979 

-57.1 

304 

22.0 

30 

14,145 

-63.2 

283 

24.7 

30 

1 3,872 

-53.0 

240 

27.2 

125 

30 

15,076 

-57.7 

236 

18.5 

26 

14,817 

-45.1 

198 

5.4 

29 

15,130 

-58.1 

307 

15.7 

30 

15.254 

-67.3 

293 

16.9 

30 

15,043 

-54,5 

242 

16.3 

100 

29 

16,483 

-59.4 

217 

9.5 

28 

16.304 

-45.3 

181 

4.7 

28 

16,536 

-58.8 

314 

12.0 

30 

16.593 

-68.4 

298 

4.3 

30 

16,464 

-55.8 

246 

8.9 

80 

29 

17,880 

-59.3 

176 

3.9 

27 

17,789 

-45.8 

166 

4.7 

28 

17,940 

-57.8 

341 

7.6 

30 

17.942 

-65.2 

80 

6.4 

30 

17,885 

-55.5 

2  36 

3.5 

70 

29 

18,727 

-58.1 

102 

5.2 

27 

18,676 

-45.8 

161 

4.1 

28 

18,793 

-56.8 

22 

7.2 

30 

18,769 

-62.6 

86 

11.7 

30 

18,734 

-55,1 

161 

1.4 

60 

29 

19,694 

-56.4 

95 

6.4 

26 

19,702 

-45.9 

129 

4.5 

28 

19,7*5 

-54.7 

49 

7.6 

30 

19,717 

-59.5 

93 

13.6 

30 

19,723 

-54.1 

103 

3.3 

50 

29 

20,855 

-54.9 

89 

9.1 

26 

20,914 

-46.2 

102 

7.4 

27 

20,938 

-52.5 

65 

8.5 

30 

20,866 

-56.6 

93 

13.6 

30 

20,894 

-53.2 

83 

5.2 

40 

29 

22,286 

-53.3 

67 

10.7 

26 

22,398 

-45.7 

106 

10.3 

27 

22,386 

-50.8 

79 

11.9 

29 

22,293 

-53.1 

89 

15.9 

27 

22,337 

-51.4 

84 

8.5 

30 

29 

24,154 

-49.6 

80 

13.4 

26 

24.319 

-44.5 

98 

11.3 

27 

24,269 

-48.4 

81 

12.6 

26 

24,166 

-49.7 

92 

17.5 

26 

24,216 

-48.9 

62 

11.7 

25 

28 

25,359 

-46.9 

85 

13.4 

24 

25,541 

-43.3 

95 

14.6 

26 

25,477 

-46.2 

87 

14.0 

26 

25,365 

-47.4 

80 

17.3 

26 

25,417 

-47,2 

86 

12.4 

20 

26 

26,844 

-45.2 

82 

14.2 

23 

27,050 

-41.3 

94 

16.5 

23 

26,967 

-43.6 

81 

11.3 

25 

26,851 

-44.8 

89 

21.2 

25 

26,896 

-44.9 

68 

14.4 

15 
10 

25 

5 

28.769 
31.491 

-41.8 
-36.3 

88 

13.0 

21 
21 

29,024 
31,845 

-37.9 

-33.1 

90 
86 

19.6 
24.3 

10 

28,882 

-41.0 

15 

28,784 

-42.4 

88 

20.4 

17 
5 

28,829 
31.587 

-41.8 
-39.4 

85 

13.6 

7 

17 

34,400 

-27.9 

85 

27.6 

5 

7 

36.794 

-23.8 
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SURFACE 

30 

1.474 

15.8 

36 

134 

5.1 

30 

1.123 

11.5 

75 

236 

4.9 

30 

210 

14.3 

91 

272 

1.4 

30 

273 

17.7 

90 

310 

1.4 

30 

HI 

25,1 

93 

66 

2.7 

1000 

30 

58 

30 

84 

30 

122 

30 

140 

30 

94 

950 

30 

504 

30 

521 

30 

560 

16.9 

65 

2  54 

6.2 

30 

580 

18.7 

74 

324 

4.7 

30 

546 

2  3.6 

86 

92 

6.5 

900 

30 

976 

30 

984 

30 

1,016 

14.7 

63 

260 

6.8 

30 

1,04  3 

16.3 

69 

315 

5.4 

30 

1.018 

20.9 

65 

92 

6.2 

650 

30 

1.467 

131 

4.5 

30 

1,460 

12.6 

58 

2  39 

8.4 

30 

1,500 

12.0 

61 

270 

6.5 

30 

1,527 

14.1 

62 

284 

7.2 

30 

1.513 

16.3 

84 

90 

7.8 

600 

30 

1.965 

16.3 

30 

156 

10.7 

30 

1.966 

9.4 

60 

254 

6.4 

30 

2,006 

9.6 

53 

279 

10.5 

30 

2,038 

11.4 

63 

276 

10.3 

30 

2.032 

15.5 

84 

90 

7.4 

750 

30 

2.526 

13.2 

30 

192 

9.1 

30 

2,495 

5.8 

62 

265 

6.6 

30 

2,536 

7.0 

50 

285 

10.5 

30 

2,574 

6.5 

61 

275 

10.1 

30 

2,577 

12.6 

60 

98 

6.0 

700 

30 

3.106 

8.9 

33 

222 

11.9 

30 

3,059 

2.0 

65 

269 

6.8 

30 

3,105 

3.9 

46 

291 

13.6 

30 

3,144 

5.5 

59 

273 

10.7 

30 

3,157 

9.7 

75 

94 

6.0 

650 

30 

3.709 

3.9 

36 

225 

15.3 

30 

3,649 

-  1.9 

65 

257 

10.1 

30 

3,698 

.5 

39 

292 

15.5 

30 

3,74  7 

2.5 

52 

271 

11.1 

30 

3,770 

6.3 

71 

90 

6.4 

600 

30 

4.356 

-  1.4 

44 

221 

20.2 

30 

4,266 

-  5.9 

60 

240 

12.4 

30 

4,34  2 

-  3.3 

36 

296 

16.1 

30 

4,391 

-  1.3 

50 

269 

12.2 

30 

4,423 

2.5 

72 

63 

8.4 

550 

30 

5,036 

-  6.3 

45 

214 

24.7 

30 

4,959 

-  9.6 

52 

237 

16.9 

30 

5.019 

-  7.3 

291 

18.3 

30 

5,076 

-  5.1 

44 

270 

12.6 

30 

5,121 

-  1.5 

65 

84 

8.4 

500 

30 

5.782 

-12.0 

39 

216 

28.0 

30 

5,694 

-14.4 

46 

231 

16.7 

30 

5.762 

-12.0 

291 

20.4 

30 

5.824 

-  9.8 

42 

269 

15.5 

30 

5,677 

-  5.9 

61 

66 

8.2 

450 

30 

6.573 

-17.2 

219 

28.6 

30 

6,460 

-20.2 

41 

227 

21.2 

30 

6.553 

-17.5 

268 

21.8 

30 

6,626 

-15.0 

45 

269 

14.8 

30 

6,694 

-10.7 

60 

77 

5.2 

400 

30 

7.454 

-23.5 

220 

30.7 

30 

7,348 

-26.6 

39 

231 

23.1 

30 

7.432 

-23.5 

286 

25.3 

30 

7,513 

-20.9 

43 

267 

20.4 

30 

7,594 

-16.2 

51 

61 

4.7 

350 

30 

8.415 

-31.0 

226 

30.9 

3C 

8,296 

-34.0 

35 

228 

24.5 

30 

8.394 

-30.5 

289 

29.5 

30 

8,486 

-27.9 

39 

266 

23.1 

30 

8,585 

-23.3 

44 

64 

2.1 

300 

30 

9.490 

-39.4 

226 

35.4 

30 

9,360 

-42.2 

227 

27.4 

30 

9.470 

-38.7 

289 

31.3 

30 

9,575 

-36.1 

269 

27.4 

30 

9,695 

-31.6 

348 

.6 

250 

30 

10.713 

-47.9 

231 

37.9 

30 

10,570 

-50.6 

226 

29.3 

30 

10.69  8 

-47.3 

291 

35.9 

30 

10,616 

-46.0 

269 

30.3 

30 

10,958 

-41.6 

355 

4.5 

2  00 

30 

12.164 

-53.7 

237 

39.6 

30 

12,011 

-52.6 

229 

32.6 

30 

12,146 

-54.6 

295 

34.4 

30 

12,264 

-56.4 

277 

31.7 

30 

12,429 

-54.2 

313 

5.8 

175 

30 

13,019 

-55.3 

236 

34.4 

30 

12.876 

-51.5 

230 

27.8 

29 

12,998 

-56.5 

291 

30.1 

30 

13,102 

-60.9 

280 

29.3 

30 

13,271 

-61.4 

311 

7.6 

150 

30 

13.99  7 

-57.7 

2  34 

32.1 

30 

13,877 

-52.2 

230 

22.7 

29 

13,975 

-56.5 

295 

25.5 

30 

14,056 

-62.3 

262 

25.6 

30 

14.210 

-68.9 

325 

1.4 

125 

30 

15.142 

-59.6 

233 

22.9 

29 

15,057 

-53.6 

227 

19.0 

29 

15,129 

-57.6 

299 

15.9 

30 

15, 179 

-63.2 

288 

19.6 

30 

15.280 

-75.9 

98 

.6 

100 

30 

16,532 

-61.1 

224 

11.1 

29 

16,489 

-55.1 

231 

10.7 

29 

16,533 

-58.4 

306 

12.4 

30 

16,550 

-63.0 

309 

11.9 

29 

16,554 

-77.8 

77 

11.3 

SO 

30 

17,919 

-59.7 

166 

5.1 

29 

17,912 

-55.3 

211 

5.4 

29 

17,940 

-57.3 

325 

7.4 

30 

17,927 

-62.1 

356 

5.2 

27 

17,850 

-73.0 

81 

21.4 

70 

30 

18,762 

-58.5 

137 

4.7 

29 

18,766 

-55.1 

186 

3.3 

29 

18,787 

-56.3 

355 

6.4 

30 

16,761 

-60.0 

65 

6.8 

27 

18,640 

-69.1 

81 

28.6 

60 

30 

19,729 

-56.7 

109 

6.4 

29 

19,752 

-53.7 

115 

3.1 

29 

19,766 

-54.8 

41 

6.4 

29 

19,724 

-58.0 

82 

11.5 

26 

19,571 

-65.5 

85 

36.1 

50 

29 

20,890 

-54.8 

96 

8.4 

29 

20,927 

-52.5 

93 

6.4 

29 

20,939 

-52.6 

70 

9.1 

29 

20,681 

-55.3 

86 

13.0 

25 

20,694 

-60.9 

87 

43.1 

40 

29 

22,324 

-52.6 

91 

9.9 

29 

22,374 

-51.2 

89 

8.9 

28 

22,386 

-50.9 

76 

12.0 

29 

22,315 

-52.2 

84 

12.0 

25 

22,097 

-56.0 

89 

47.4 

30 

29 

24,192 

-50.1 

91 

13.2 

29 

24,253 

-46.6 

87 

10.5 

27 

24,266 

-46.4 

61 

14.0 

26 

24,167 

-49.2 

89 

13.8 

25 

23,945 

-52.1 

86 

44.9 

25 

29 

25,369 

-47.6 

95 

12.0 

29 

25,456 

-47.1 

84 

13.2 

26 

25,476 

-45.9 

65 

15.2 

25 

25,368 

-47.1 

81 

12.4 

25 

25,130 

-50.1 

88 

42.6 

20 

28  26.670 

-45.0 

91 

13.2 

28 

26,936 

-45.2 

65 

13.4 

23 

26,972 

-43.7 

90 

16.3 

23 

26,876 

-45.1 

65 

16.3 

22 

26,597 

-47.4 

66 

34.0 

15 

27 

28,800 

-42.2 

88 

12.4 

27 

26.872 

-41.6 

66 

15.7 

10 

26,934 

-39.4 

62 

17.7 

10 

28,621 

-42.3 

16 

26,525 

-43.1 

79 

32.1 

10 

25 

31,569 

-36.8 

102 

12.6 

26 

31,659 

-36.5 

93 

18.1 

7 

31,275 

-41.2 

7 

23 

34,064 

-32.6 

97 

13.6 

24 

34,170 

-32.1 

96 

21.8 

5 

21 

36,444 

-26.4 

21 

36,546 
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SURFACE 

30 

11 

20.6 

66 

244 

5.4 

30 

246 

15.7 

94 

173 

1.0 

30 

360 

12.8 

84 

161 

2.1 

30 

94 

21.6 

88 
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1.0 

30 

5 

23.1 

93 
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3.3 

1000 

30 

150 

21.5 

62 

244 

2.9 

30 

141 

30 
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30 
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22.  1 

86 
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1.4 

30 

142 

22.8 

89 
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5.4 

950 

30 

596 

18.6 

64 

94 

5.8 

30 

582 

18.4 

71 

240 

4.5 

30 

540 

15.5 

73 

184 

5.6 

30 

576 

22.4 

71 

2  44 

6.8 

30 

589 

21.7 

78 

257 

10.3 

900 

30 

1,058 

15.6 

67 

90 

8.4 

30 

1,044 

16.2 

66 

275 

5.4 

30 

997 

14.8 

64 

219 

8.9 

30 

1,047 

19.9 

70 

247 

5.8 

30 

1.058 

19.3 

72 

255 

8.5 

850 

30 

1,542 

12.9 

88 

91 

6.5 

30 

1,529 

13.3 

67 

303 

6.4 

30 

1.479 

12.1 

62 

237 

7.0 

30 

1,536 

16.7 

71 

261 

5.2 

30 

1.549 

16.2 

72 

241 

6.4 

600 

30 

2,051 

10.1 

64 

99 

6.4 

30 

2,037 

10.7 

60 

304 

6.0 

30 

1,965 

9.5 

56 

259 

8.7 

30 

2,053 

13.1 

72 

269 

4.1 

30 

2.063 

13.1 

66 

2  39 

8.4 

750 

30 

2.590 

6.1 

64 

96 

6.2 

30 

2,568 

7.8 

54 

294 

8.9 

30 

2,515 

6.4 

46 

267 

9.9 

30 

2,591 

10.0 

65 

289 

2.5 

30 

2.600 

10.0 

63 

238 

8.9 

700 

30 

3,154 

6.1 

44 

104 

6.0 

30 

3.139 

5.1 

50 

2  94 

6.5 

30 

3,081 

3.1 

49 

274 

12.0 

30 

3,164 

6.5 

57 

262 

2.7 

30 

3.176 

6.7 

59 

245 

8.4 

650 

30 

3,757 

4.2 

86 

3.3 

30 

3,734 

1.8 

44 

302 

10.5 

30 

3,668 

-   .7 

46 

270 

13.2 

30 

3,767 

3.2 

52 

291 

6.0 

29 

3.774 

3.0 

54 

245 

9.1 

600 

30 

4,407 

.6 

21 

.8 

30 

4,383 

-  1.8 

306 

11.7 

30 

4,312 

-  4.7 

40 

269 

15.3 

30 

4.415 

-   .4 

46 

311 

6.4 

29 

4*426 

-   .6 

49 

255 

7.2 

550 

30 

5,095 

-  3.4 

309 

2.5 

30 

5.061 

-  5.8 

306 

12.2 

30 

4,985 

-  8.8 

37 

271 

18.1 

30 

5,102 

-  4.4 

40 

317 

7.4 

29 

5.110 

-  4.4 

46 

263 

7.6 

500 

30 

5,849 

-  8.3 

275 

4.9 

30 

5.811 

-10.5 

32 

300 

12.6 

30 

5,724 

-13.5 

31 

275 

20.8 

30 

5,852 

-  8.7 

37 

307 

9.3 

29 

5.864 

-  6.8 

45 

267 

8.7 

450 

30 

6,654 

-13.9 

270 

8.9 

30 

6,602 

-15.9 

297 

13.0 

30 

6,509 

-19.2 

27 

276 

22.2 

30 

6,657 

-13.9 

36 

304 

11.7 

29 

6*668 

-14.1 

42 

277 

9,1 

400 

30 

7,544 

-20.2 

259 

15.7 

30 

7,492 

-22.1 

296 

15.0 

30 

7,384 

-25.3 

23 

281 

25.3 

30 

7,547 

-19.7 

36 

303 

15.3 

29 

7,559 

-19.6 

38 

272 

10.5 

350 

30 

8,520 

-27.2 

259 

21.0 

30 

8,459 

-29.3 

295 

17.7 

30 

8,340 

-32.4 

23 

284 

29.7 

30 

8,525 

-26.7 

299 

17.9 

29 

8,537 

-26.7 

37 

273 

11.3 

300 

30 

9,612 

-35.4 

263 

26.4 

30 

9,543 

-37.1 

287 

20.4 

30 

9,409 

-40.4 

22 

282 

32.1 

30 

9,620 

-34.8 

299 

21.8 

29 

9,631 

-34.9 

34 

279 

12.0 

250 

30 

10,856 

-45.1 

266 

37.1 

30 

10,779 

-46.6 

281 

25.1 

30 

10,630 

-46.6 

279 

39.2 

30 

10,868 

-44.4 

306 

23.7 

29 

10,877 

-44.7 

286 

12.8 

2  00 

30 

12,310 

-56.0 

264 

42.9 

30 

12.22  9 

-55.9 

287 

26.6 

30 

12,075 

-54.1 

276 

39.2 

30 

12,329 

-54.5 

310 

27.0 

29 

12,334 

-55.8 

268 

13.8 

175 

30 

13,148 

-61.4 

262 

46.2 

30 

13.072 

-58.5 

288 

25.3 

30 

12,930 

-55.0 

278 

34.4 

30 

13,175 

-59.1 

312 

27.2 

29 

13,173 

-61.0 

296 

15.7 

150 

30 

14,091 

-66.7 

263 

42.2 

30 

14.036 

-59.5 

295 

21.6 

30 

13,915 

-54.9 

277 

26.0 

30 

14,133 

-63.0 

315 

25.6 

29 

14, 122 

-64.5 

301 

13.2 

125 

30 

15,185 

-69.4 

261 

28.2 

30 

15,174 

-61.3 

305 

12.2 

30 

15,077 

-56.0 

274 

16.7 

30 

15,247 

-66.1 

322 

18.5 

29 

15*228 

-67.1 

321 

11.7 

100 

29 

16,514 

-69.8 

237 

7.4 

30 

16,558 

-61.3 

313 

12.2 

30 

16,493 

-56.6 

265 

13.2 

30 

16,596 

-67.0 

345 

12.0 

28 

16*575 

-66.3 

5 

8.4 

60 

29 

17,647 

-67.9 

92 

10.3 

30 

17,945 

-60.2 

354 

6.4 

30 

17,908 

-56.4 

294 

6.6 

30 

17,950 

-64.1 

57 

9.1 

26 

17,933 

-63.6 

64 

9.5 

70 

29 

16,653 

-65.6 

90 

19.2 

30 

18,784 

-58.6 

23 

5.1 

30 

18,758 

-55.8 

328 

2.9 

30 

18,776 

-62.3 

73 

11.5 

28 

16,761 

-61.0 

76 

12.4 

60 

29 

19,595 

-62.6 

92 

23.9 

30 

19,755 

-56.4 

45 

5.6 

29 

19,742 

-54.5 

25 

3.7 

30 

19,729 

-59.3 

66 

14.0 

27 

19,719 

-58.4 

61 

14.0 

50 

28 

20,731 

-59.3 

87 

30.3 

30 

20,918 

-54.2 

71 

10.1 

29 

20,913 

-53.0 

72 

5.6 

30 

20,880 

-55.8 

91 

15.3 

27 

20,873 

-55.4 

39 

16.3 

40 

26 

22.136 

-56.1 

88 

35.6 

29 

22,359 

-51.9 

80 

13.8 

28 

22,359 

-51.4 

75 

8.0 

30 

22,311 

-52.5 

89 

16.7 

25 

22,307 

-52.2 

99 

17.3 

30 

26 

23,976 

-53.1 

90 

36.9 

29 

24,240 

-48.4 

79 

10.3 

27 

24,239 

-49.0 

81 

11.3 

27 

24,181 

-49.7 

86 

19.8 

25 

24,179 

-49.2 

90 

18.8 

25 

27 

25,159 

-50.6 

90 

35.9 

29 

25,444 

-46.7 

81 

11.1 

26 

25.438 

-47.8 

82 

13.6 

26 

25,377 

-47.7 

86 

22.2 

24 

25,379 

-47.0 

65 

21.4 

20 

25 

26,622 

-48.5 

93 

37.3 

24 

26,933 

-44.  1 

82 

11.7 

25 

26.925 

-45.5 

85 

16.1 

21 

26,667 

-45.3 

88 

22.9 

24 

26*865 

-44.3 

83 

25.3 

15 

14 

28,529 

-45.4 

97 

36.7 

21 

28.861 

-40,6 

62 

11.5 

25 

28.S61 

-41.5 

83 

15.3 

9 

28,798 

-41.7 

23 

26*806 

-40.6 

85 

29.9 

10 

5 

31,633 

-37.1 

25 

31,646 

-35.6 

85 

17.3 

18 

31.601 

-35.2 

101 

31.5 

7 

23 

34.168 

-30.7 

88 

21.8 

16 

34,106 

-30.7 

90 

26.6 

5 

8 

36.609 

-24.2 

8 

36,503 

-25.3 

JOHNSTON  IS.. 

AC  IF 

C  AREA 

KING  SALMON 

ALA 

>KA 

KOTZEBUE,  / 

LASK 

LAKE  CHARL 

:s,  L 

\. 

LANDER,  HYO. 

1015  ^ 

IB 

1008  h 

6 

1006  ^ 

IB 

1014 

^B 

827  ^ 

B 

SURFACE 

27 

3 

26.0 

65 

81 

13.0 

30 

15 

5.6 

89 

192 

5.4 

30 

5 

5.5 

86 

309 

4.1 

30 

5 

23.0 

95 

87 

1.7 

30 

1,696 

11.0 

66 

241 

2.3 

1000 

27 

130 

24.7 

84 

82 

15.3 

30 

61 

5.9 

86 

201 

7.2 

30 

57 

302 

7.2 

30 

126 

24.6 

83 

154 

2.3 

30 

61 

950 

27 

577 

20.9 

84 

63 

19.2 

30 

496 

4.6 

77 

206 

10.3 

30 

474 

5.5 

69 

.0 

30 

579 

22.3 

79 

196 

8.4 

30 

520 

900 

27 

1,046 

17.7 

83 

67 

18.5 

30 

940 

2.3 

79 

207 

9.3 

30 

917 

3.2 

64 

176 

1.4 

30 

1.046 

19.9 

71 

166 

9.1 

30 

983 

650 

27 

1.533 

14.7 

82 

65 

16.7 

30 

1,400 

-   .3 

79 

2  04 

6.0 

30 

1,378 

.5 

64 

167 

1.0 

30 

1.538 

17.1 

66 

160 

6.7 

30 

1,468 

800 

27 

2,044 

11.9 

74 

82 

14.2 

30 

1,884 

-  2.7 

75 

203 

7.2 

30 

1,863 

-  2.3 

62 

143 

2.7 

30 

2,053 

14.2 

62 

175 

7.2 

30 

1,977 

12.0 

52 

249 

1.7 

750 

27 

2,579 

10.2 

57 

82 

10.3 

30 

2,392 

-  5.3 

73 

215 

7.2 

30 

2,367 

-  5.5 

61 

147 

4.3 

30 

2,594 

11.2 

55 

186 

5.4 

30 

2*515 

8.9 

50 

229 

2.1 

700 

27 

3,154 

7.7 

43 

83 

6.4 

30 

2,932 

-  8.3 

67 

218 

7.0 

30 

2,911 

-  8.7 

54 

141 

4.3 

30 

3,170 

7.8 

54 

193 

2.1 

30 

3*083 

5.3 

49 

237 

5.2 

650 

27 

3,752 

4.7 

35 

82 

5.2 

30 

3,503 

-11.4 

62 

224 

6.6 

30 

3.472 

-12.2 

47 

141 

4.3 

30 

3,775 

4.3 

46 

304 

2.9 

30 

3*678 

1.1 

50 

224 

11.9 

600 

27 

4,410 

1.3 

33 

89 

3.9 

30 

4,115 

-14.9 

57 

235 

7.6 

30 

4,089 

-16.3 

46 

150 

4.1 

30 

4,425 

.4 

46 

318 

4.9 

30 

4*323 

-  3.3 

51 

218 

19.6 

550 

27 

5,096 

-  2.8 

103 

2.1 

30 

4.765 

-19.0 

51 

238 

8.0 

30 

4.731 

-20.7 

40 

180 

3.5 

30 

5,114 

-  3.4 

41 

308 

6.4 

30 

4*998 

-  6.1 

46 

216 

24.7 

500 

27 

5,654 

-  7.4 

210 

.6 

30 

5.471 

-23.6 

46 

235 

10.3 

30 

5,436 

-25.7 

37 

165 

4.1 

30 

5,867 

-  7.8 

35 

309 

8.2 

30 

5*740 

-13.2 

43 

218 

28.2 

450 

27 

6,661 

-12.7 

253 

3.9 

30 

6,229 

-28.9 

44 

242 

13.0 

30 

6,161 

-31.3 

180 

4.5 

30 

6.681 

-13.0 

34 

304 

10.3 

30 

6.528 

-18.6 

36 

221 

31.1 

400 

27 

7,556 

-16.6 

265 

6.5 

30 

7,067 

-34.6 

46 

247 

15.9 

30 

7,015 

-37.2 

168 

4.5 

30 

7,568 

-19.0 

33 

301 

12.6 

30 

7*404 

-25.2 

33 

219 

35.9 

350 

27 

8,536 

-25.9 

262 

13.4 

30 

7,987 

-41.0 

251 

22.0 

30 

7,926 

-43.2 

194 

4.9 

30 

8,546 

-25.9 

2  94 

13.6 

30 

8*358 

-32.7 

33 

216 

39.4 

300 

27 

9,633 

-34.2 

264 

20.0 

30 

9,020 

-47.0 

253 

23.7 

30 

6,950 

-49.1 

213 

3.9 

30 

9,64  7 

-34.1 

294 

16.7 

30 

9*424 

-41.1 

218 

46.2 

250 

27 

10,683 

-44.1 

266 

31.1 

30 

10,220 

-48.9 

256 

24.7 

30 

10.141 

-49.7 

193 

3.3 

30 

10,898 

-43.8 

294 

23.1 

30 

10*640 

-49.6 

225 

39.1 

200 

27 

12,339 

-56.2 

262 

36.7 

30 

11,692 

-46.9 

255 

22.7 

30 

11,622 

-44.2 

186 

5.2 

30 

12.362 

-53.9 

300 

25.1 

30 

12*081 

-54.6 

224 

40.0 

175 

26 

13,175 

-62.5 

261 

37.5 

30 

12,578 

-46.1 

248 

16.3 

30 

12.519 

-43.6 

183 

5.6 

30 

13,209 

-59.2 

304 

23.3 

30 

12*935 

-54.7 

225 

39.4 

150 

26 

14,  110 

-67.0 

263 

34.6 

30 

13,603 

-46.0 

246 

14.2 

30 

13,554 

-43.9 

176 

4.7 

30 

14, 164 

-64.0 

305 

21.2 

29 

13,923 

-55.4 

225 

35.9 

125 

26 

15,186 

-73.9 

263 

24.7 

30 

14,813 

-46.8 

244 

12.8 

30 

14,777 

-44.4 

169 

5.4 

30 

15,268 

-67.9 

317 

15.9 

29 

15,062 

-57.0 

231 

26.0 

100 

26 

16.460 

-74.9 

254 

5.1 

29 

16,292 

-47.2 

2  39 

9.9 

30 

16.270 

-44.7 

156 

5.4 

30 

16,603 

-66.9 

5 

9.7 

29 

16*488 

-58.6 

230 

12.4 

80 

25 

17.794 

-70.2 

67 

14.2 

29 

17,768 

-47.6 

2  34 

6.6 

29 

17,760 

-44.9 

140 

6.0 

30 

17,950 

-65.0 

75 

11.9 

29 

17,894 

-57.6 

186 

2.1 

70 

25 

16,593 

-66.5 

66 

22.5 

28 

18,652 

-47.7 

232 

4.7 

29 

18,657 

-44.9 

126 

5.6 

30 

18,775 

-63.0 

80 

15.7 

29 

16,739 

-57.1 

117 

2.5 

60 

25 

19,533 

-63.3 

91 

30.3 

28 

19,666 

-47.9 

206 

2.9 

29 

19,66  3 

-44.8 

116 

6.2 

30 

19,725 

-59.5 

66 

16.9 

29 

19,716 

-55.5 

77 

6.6 

50 

25 

20,662 

-60.2 

ee 

35.6 

28 

20,870 

-47.9 

138 

3.3 

29 

20,902 

-44.8 

106 

8.2 

30 

20,876 

-55.8 

94 

16.5 

29 

20,680 

-54.5 

74 

10.5 

40 

25 

22,068 

-56.7 

89 

38.9 

28 

22,343 

-47.6 

114 

5.6 

29 

22,396 

-44.4 

103 

10.5 

30 

22,306 

-53.2 

91 

17.7 

29 

22,314 

-52.6 

82 

12.8 

30 

25 

23,909 

-53.  1 

86 

41.2 

26 

24,240 

-46.7 

107 

8.9 

29 

24,326 

-43.2 

93 

10.5 

29 

24, 174 

-49.7 

83 

22.7 

27 

24,184 

-49.5 

75 

15.9 

25 

25 

25,091 

-50,8 

86 

40.4 

25 

25,454 

-45.5 

94 

10.1 

27 

25,559 

-42.1 

93 

14.6 

29 

25,374 

-47.2 

83 

24.7 

24 

25,388 

-47.3 

78 

15.5 

20 

25 

26,555 

-48.1 

87 

36.3 

23 

26,941 

-43.7 

111 

16.1 

25 

27,069 

-40.7 

92 

16.7 

26 

26,852 

-44.6 

85 

25.5 

24 

26,870 

-45.1 

88 

14.0 

15 

20 

26,474 

-45.1 

87 

35.2 

19 

26,880 

-40.7 

96 

12.8 

21 

29,050 

-37.6 

87 

21.6 

17 

28,794 

-41.6 

85 

29.3 

22 

26,807 

-42.0 

85 

14.6 

10 

6 

31,191 

-41.9 

7 

31,635 

-37.0 

13 

31,870 

-33.1 

6 

31,519 

-36.3 

See   reference   oote  at   eod  of    table 


RAWINSONDE  DATA 

Average  monthly  values 


JUNE  1963 


-I 


LAS  VEGAS.  NEV. 
933  MB 


LIMUE.  HAWAI I  ♦  3/ 
1014  He 


LITTLE  ROCK.  ARK. 
1005  MB 


MCGRATH.  ALASKA 
99!  MB 


SURFACE 
1000 
950 
900 
850 
900 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


660 
55 

496 
973 
1.465 
1.979 
2.5ia 
3.089 
3.68  5 
4.332 
5.012 
5.754 
6.546 


9.453 
10.679 
12.137 
12.996 
13.977 
15.123 
16.507 
17.888 
18.726 
19.699 
20.855 
22.289 
24.169 
25.360 
26.819 
28.770 


2  36 

5 

8 

265 

4 

7 

242 

4 

5 

214 

5 

6 

216 

7 

0 

227 

11 

5 

233 

14 

4 

236 

18 

3 

239 

21 

4 

241 

24 

3 

244 

28 

6 

243 

33 

8 

241 

34 

6 

243 

41 

6 

247 

44 

5 

246 

40 

4 

247 

35 

0 

2  39 

22 

5 

228 

13 

8 

158 

5 

2 

121 

6 

0 

100 

7 

8 

96 

10 

1 

94 

13 

0 

91 

13 

0 

93 

15 

7 

85 

16 

5 

23.4 

22.8 

19.1 

15.8 

12.8 

10.1 

8.4 

6.5 

3.6 


-62.1 
■65.9 
-68.0 


-62.0 
-58.8 
-55.8 


17.1 
15.7 

15.0 


125 

21 

0 

571 

22 

4 

.042 

19 

6 

.533 

16 

4 

.047 

13 

3 

.583 

10 

4 

.160 

7 

0 

.760 

3 

4 

.411 

- 

3 

.094 

-  4 

5 

.847 

-  9 

2 

.645 

-14 

3 

.538 

-20 

5 

.512 

-27 

3 

.605 

-35 

3 

.850 

-44 

8 

.310 

-54 

6 

.156 

-59 

4 

.114 

-62 

5 

.231 

-65 

3 

.585 

-66 

3 

.947 

-64 

0 

.771 

-62 

1 

.729 

-59 

1 

.881 

-55 

9 

•  311 

-53 

3 

.182 

-49 

4 

■  383 

-47 

3 

.859 

-45 

3 

.796 

-42 

1 

.585 

-38 

0 

103 

61 

480 

929 

1.393 

1.878 

2.384 


4.754 
5.461 
6.206 
7.047 
7.959 
8.979 
10,176 
11.660 
12.556 
13.589 
14.809 
16.296 
17.782 
18.660 
19.697 
20.909 
22.396 
24.315 
25.539 
27,047 
29.021 
31.798 


-11.9 
-15.8 
•20.2 


■46.0 
■46.0 


95 
543 
1.020 
1.514 
2.033 
2,579 
3.158 
3.772 
4.427 
5.119 
5.883 
6.699 
7.605 
8.598 
9.711 
10.976 
12.452 
13.296 
14.236 
15,308 
16.583 
17.868 
18,652 
19.577 
20.696 
22.099 
23.950 
25.142 
26.623 
28.546 


MEDFORD.    OREG. 
970    MB 


MERIOA.    MEXICO 
1013    MB 


MIAMI .  FLA. 
1016  MB 


MIDLAND.  TEXAS 
913  MB 


MONTGOMERY.  ALA. 
1009  MB 


SURFACE 

30 

1000 

30 

960 

30 

900 

30 

850 

30 

900 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

80 

30 

70 

30 

60 

30 

50 

30 

40 

30 

30 

30 

25 

30 

20 

30 

15 

28 

10 

25 

7 

24 

5 

20 

401 
143 
578 
1.027 
1.502 
2.000 
2.52  3 
3.084 
J. 671 
4.305 
4.978 
5.709 
6.490 
7,358 
8.308 
9.370 
10,585 
12,033 
12,892 
13,882 
15,048 
16,468 
17,886 
18,735 
19.715 
20.880 
22.314 
24.182 
25.380 
26.861 
28.794 
31.577 
34.059 
36.432 


10.7 

82 

293 

12.3 

71 

292 

10.5 

72 

317 

7.7 

74 

333 

5.9 

69 

341 

3.3 

60 

326 

.4 

48 

319 

-  2.9 

41 

319 

-  6.4 

318 

-10.3 

321 

-15.3 

320 

-20.8 

321 

-27.1 

314 

-34.1 

305 

-41.7 

312 

-49.3 

312 

-53.1 

301 

-54.1 

287 

-54.1 

273 

-55.2 

270 

-56.5 

246 

-56.2 

219 

-56.0 

174 

-55.5 

125 

-54.4 

86 

-52.7 

85 

-49.9 

82 

-47.6 

88 

-45.0 

82 

-41.8 

74 

-37.2 

81 

-32.8 

84 

-27.8 

7.6 
10.7 
12.8 
11.7 
11.1 
12.8 
15.0 
14.2 


11 

127 

577 

1.048 

1,542 

2,061 

2.597 

3.183 

3.784 

4.443 

5.127 

5.892 

6.698 

7.604 

8.589 

9.692 

10.948 

12.414 

13.257 

14.202 

15.290 

16.600 

17.925 

18.734 

19.679 

20.821 

22.243 

24.103 

25.295 

26.768 

28.713 


24.0 

91 

103 

24.2 

86 

112 

23.0 

79 

131 

21.2 

65 

129 

19.1 

54 

118 

15.8 

57 

111 

12.3 

56 

125 

8.7 

58 

140 

5.1 

51 

143 

1.7 

39 

106 

-  2.1 

37 

89 

-  6.4 

38 

51 

-11.6 

35 

16 

-17.5 

2 

-24.6 

340 

-32.9 

327 

-42.9 

323 

-54.3 

324 

-60.3 

329 

-66.5 

333 

-71.5 

356 

-72.5 

35 

-68.4 

74 

-55.1 

84 

-61.2 

89 

-57.0 

85 

-54.3 

90 

-50.6 

89 

-49.2 

86 

-46.7 

82 

-43.7 

141 

589 

1.059 

1.550 

2.064 

2.602 

3.176 

3.776 

4.431 

5.112 

5.670 

6.672 

7.566 

8.543 

9.636 

10.885 

12.340 

13.177 

14.121 

15.215 

16.550 

17.897 

19.724 

19,676 

20,826 

22,254 

24,124 

25.321 

26.809 

29.747 

31.536 

34.045 

36.441 


25.1 
22.2 


10.7 
7.2 


-26.8 
-34.9 
-44.9 
-56.2 
-61.8 
-66.8 
-69.0 
-68.4 
-65.3 
-62.1 
-59.5 
-56.3 
-53.3 
-49.9 
-48.0 
-44.9 
-41.0 


19.8 
25.6 


1.495 

2.016 

2.564 

3.144 

3.753 

4.407 

5.094 

5,847 

6,652 

7,539 

8.515 

9.608 

1U.857 

12.324 

13.174 

14.127 

15.234 

16.571 

17.914 

18.736 

19,684 

20.628 

22.244 

24.098 

25.290 

26.770 

28.700 

31.467 

33.963 

36.346 


21.0 
19.9 
16.0 


6.0 
1.3 

-  4.0 

-  8.9 
-14.2 
-20.1 
-27.1 
-35.0 
•43.8 
-53.7 
•58.6 
-63.6 
-68.2 
-66.9 
-65.9 
-63.1 
-60.2 
•57.5 
-54.1 
-50.7 
-49.0 
-45.6 
•42.6 
-37.8 
-33.6 
•29.1 


79   154   6.2 


22.0 
26.8 
27.4 


21.6 

91 

22.3 

86 

151 

22.4 

70 

207 

19.6 

70 

239 

16.3 

69 

250 

13.0 

68 

259 

9.8 

64 

269 

6.5 

59 

269 

3.1 

56 

273 

-   .6 

52 

267 

-  4.5 

42 

273 

-  8.7 

44 

2  79 

-14.1 

38 

279 

-19.8 

33 

279 

-26.7 

2  76 

-34.8 

280 

-44.5 

291 

-54.9 

293 

-59.2 

305 

-62.6 

308 

-65.8 

313 

-66.0 

340 

-63.5 

52 

-61.7 

69 

-59.0 

75 

-56.1 

91 

-52.6 

90 

-49.1 

87 

-47.5 

85 

-44.9 

85 

-42.4 

77 

-37.5 

NANTUCKET.  MASS. 
1013  MB 


NASHVILLE.  TENN. 
995  MB 


INT.  AP.  IDLEWILD 
1015  MB 


NOME.  ALASKA 
1006  MB 


SURFACE 

30 

1000 

30 
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30 

900 

30 

850 

30 
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30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

60 

10 

70 

30 

60 

30 

50 

30 

40 

30 

30 

29 

25 

29 

20 

29 

15 

29 

10 

28 

7 

23 

5 

13 

14 
124 
560 
1.021 
1.503 
2.008 
2.540 
3.104 
3.695 
4.340 
5.016 
5.759 
6.552 
7.430 
8.393 
9.470 
10.697 
12.142 
12.987 
13.955 
15.098 
16.496 
17.897 
18.744 
19.723 
20.895 
22.338 
24.213 
25.418 
26.908 
28.856 
31.663 
34.185 
36.611 


S««  ref«reace  oote  at  ead  of  table 


15.6 

86 

242 

17.1 

78 

231 

16.2 

63 

268 

14.6 

57 

2  76 

12.0 

55 

280 

9.3 

51 

261 

6.3 

50 

284 

3.2 

46 

286 

.1 

40 

286 

-  3.5 

35 

282 

-  7.3 

34 

282 

-12.2 

34 

276 

-17.6 

2  79 

-23.5 

2  76 

-30,4 

275 

-38.7 

273 

-48.0 

274 

-55.8 

2  79 

-58.2 

2  79 

-59.1 

280 

-59.1 

285 

-59.4 

300 

-58.0 

315 

-56.4 

349 

-54.4 

66 

-53.1 

63 

-51.4 

85 

-46.5 

86 

-46.3 

68 

-43.8 

89 

-39.9 

86 

-34.4 

94 

-29.1 

92 

-23.8 

177 

134 

576 

1  .044 

1.532 

2.043 

2.580 

3,150 

3,750 

4,395 

5,076 

5,625 

6,624 

7.512 

8.484 

9.573 

10.812 

12.265 

13.107 

14.066 

15.190 

16.561 

17.933 

18.766 

19.723 

20.876 

22,311 

24,181 

25,378 

26,859 

28.795 

31.572 

34.054 

36,445 


19.1 

93 

63 

20.5 

72 

268 

18.0 

69 

290 

14.9 

68 

335 

11.9 

66 

316 

8.9 

61 

305 

5.7 

57 

312 

2.i 

52 

310 

-  1.7 

49 

319 

-  5.5 

41 

328 

-  9.9 

34 

318 

-14.9 

35 

307 

-20.9 

37 

311 

-28.1 

38 

313 

-36.3 

37 

293 

-46.0 

302 

-55.9 

306 

-59.6 

303 

-61.6 

305 

-63.2 

305 

-63.4 

321 

-62.2 

20 

-60.7 

49 

-58.5 

69 

-55.6 

85 

-52.7 

96 

-49.9 

87 

-47.6 

86 

-45.3 

86 

-41.8 

83 

-37.6 

68 

-33.9 

66 

-29.5 

8.0 
6.5 
11.7 


129 

567 

1.029 

1.512 

2.018 

2.552 

3.115 

3.711 

4.352 

5.032 

5.775 

6.573 

7,450 

8,415 

9,495 

10,725 

12,172 

13.018 

13.988 

15.132 

16.528 

17.929 

18.760 

19,754 

20,923 

22.368 

24.252 

25,454 

26,938 

28.844 


18.7 

78 

296 

18.4 

72 

305 

17.3 

59 

304 

15.0 

61 

280 

12.1 

61 

274 

9.4 

56 

276 

6.5 

51 

276 

3.6 

43 

280 

.3 

40 

281 

-  3.2 

278 

-  6.9 

271 

-11.5 

270 

-16.7 

273 

-22.6 

273 

-29.6 

271 

-38.3 

273 

-47.3 

274 

-55.5 

279 

-57.7 

276 

-58.6 

285 

-59.3 

289 

-59.5 

299 

-58.1 

326 

-56.6 

356 

-55.1 

60 

-53.3 

79 

-50.9 

68 

-48.0 

66 

-46.4 

85 

-43.9 

96 

-41.2 

23.7 
21.2 
13.2 


56 
479 
917 
1.378 
1.662 
2.371 
2.911 


6.186 
7.019 
7.929 
6.951 
10,140 
11,620 
12,515 
13.548 
14.768 
16,258 
17,74  5 
18.637 
19.662 
20.875 
22.359 
24.282 
25,508 
27.009 
28.968 
31.763 


4.4 

85 

333 
358 

5.0 

69 

61 

2.8 

68 

137 

.2 

67 

152 

-  2.4 

65 

112 

-  5.3 

60 

98 

-  8.4 

57 

103 

-11.9 

58 

115 

-15.9 

54 

156 

-20.6 

49 

189 

-25.6 

45 

225 

-31.1 

44 

198 

-37.1 

43 

223 

-43.6 

2  34 

-49.5 

254 

-49.5 

284 

-44.6 

232 

-44.3 

211 

-44.3 

200 

-45.0 

184 

-45.5 

167 

-45.4 

151 

-45.5 

147 

-45.7 

132 

-46.0 

106 

-45.5 

98 

-44.0 

96 

-43.1 

96 

-41.4 

92 

-36.5 

93 

-34.6 

11.1 

12.8 


132 
566 
1.038 
1,523 
2.032 
2,567 
3.134 
3,730 
4,379 
5.058 
5.809 
6.609 
7.493 
8.463 
9.549 
10.784 
12.230 
13.066 
14.023 
15,150 
16.530 
17.913 
18.750 
19.720 
20.685 
22.327 
24.210 
25.420 
26.917 
28.859 


20.1 
19.9 
16.2 
13.7 
10.7 
7.7 
5.1 
2.1 
-  1.4 


-36.8 
-46.4 
-56.7 
-60.5 
-61.8 
-62.2 
-61.5 
-60.5 


RAWINSONDE  DATA 

Average  monthly  values 
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SURFACE 

30 

848 

16.6 

83 

132 

3.1 

30 

6 

12.7 

83 

295 

4.1 

29 

392 

20.6 

86 

142 

6.4 

30 
30 

58 

8.8 

92 

195 

4.7 

30 

403 

18.9 

83 

151 

4.9 

1000 

30 

64 

30 

111 

12.0 

83 

283 

4.7 

29 

103 

144 

10,  5 

63 

201 

5.2 

30 

98 

950 

30 

508 

30 

543 

12.0 

71 

280 

5.8 

29 

648 

22.2 

73 

171 

11.5 

30 

674 

10.3 

75 

256 

6.0 

30 

542 

19.6 

74 

175 

10.3 

900 

30 

973 

18.1 

77 

151 

7.6 

30 

998 

15.5 

40 

311 

7.4 

29 

1.019 

21.4 

63 

200 

17.1 

30 

1.021 

8.5 

67 

2  84 

6.6 

30 

1.009 

19.8 

62 

211 

13.3 

850 

30 

1.464 

18.1 

61 

193 

17.5 

30 

1,461 

13.6 

34 

329 

6.7 

29 

1.613 

18.5 

64 

212 

14.6 

30 

1.491 

6.4 

66 

284 

6.4 

30 

1.600 

17.5 

54 

232 

15.3 

800 

30 

1.983 

16.7 

49 

212 

16.7 

30 

1.989 

10.8 

36 

331 

6.5 

29 

2.031 

16.5 

69 

219 

10.9 

30 

1.987 

4.1 

60 

293 

8.0 

30 

2.016 

14.6 

62 

237 

14.0 

750 

30 

2.526 

13.4 

45 

215 

14.8 

30 

2,618 

7.6 

33 

331 

8.5 

29 

2.573 

12.3 

47 

215 

8.7 

30 

2.507 

1.7 

51 

2  66 

9.7 

30 

2.554 

11.0 

63 

233 

13.0 

700 

30 

3.106 

9.5 

42 

211 

14.4 

30 

3.089 

4.4 

30 

327 

10.9 

29 

3.152 

8.7 

44 

221 

7.4 

30 

3.063 

-  1.1 

60 

268 

11.1 

30 

3.131 

7.0 

52 

237 

12.2 

650 

30 

3.709 

5.1 

42 

221 

12.2 

30 

3.684 

.8 

26 

320 

12.6 

29 

3.752 

4.6 

46 

230 

6.6 

30 

3.647 

-  4.2 

43 

278 

13.4 

30 

3.730 

2.9 

49 

246 

10.5 

600 

30 

4.364 

.1 

42 

231 

12.6 

30 

4.327 

-  3.1 

24 

316 

15.3 

29 

4.408 

-   .1 

44 

2  39 

6.6 

30 

4.276 

-  8.0 

41 

277 

14.4 

29 

4.377 

-  1.5 

43 

252 

9.9 

550 

30 

5,046 

-  5,4 

45 

235 

11.5 

30 

5.001 

-  7.6 

25 

316 

16.5 

29 

5.090 

-  4.5 

39 

248 

7.6 

30 

4.944 

-11.9 

36 

277 

14.2 

29 

5.054 

-  6.1 

39 

260 

11.9 

500 

30 

5.796 

-10.7 

43 

2  44 

12.0 

30 

6.746 

-12.6 

24 

314 

20.6 

29 

5.844 

-  9.1 

250 

9.5 

30 

5.673 

-16.6 

37 

235 

16.9 

29 

5,805 

-10.9 

263 

13.8 

450 

30 

6.694 

-16.3 

37 

243 

14.6 

30 

6,535 

-18.3 

Z2 

312 

24.1 

29 

6.646 

-14.6 

265 

11.5 

30 

6.449 

-22.2 

42 

263 

13.3 

29 

6.602 

-16.0 

267 

12.8 

400 

30 

7,474 

-22.6 

245 

18.7 

30 

7,412 

-24.7 

23 

312 

27.6 

29 

7.634 

-20.6 

265 

12.2 

30 

7.313 

-28.2 

43 

266 

18.7 

29 

7,486 

-21.9 

266 

17.1 

350 

30 

8.440 

-29.9 

245 

21.6 

30 

6,369 
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25 

311 

30.9 

29 
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14.4 

30 

8.257 
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40 

292 
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29 

8,456 
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3  00 

30 

9.519 

-38.4 
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26.4 

30 

9,440 

-40.1 

26 

312 

34.2 

29 

9,699 

-36.7 

267 

20.3 

30 

9.314 

-43.0 

298 

23.3 

29 

9,540 

-37.3 

264 

23.1 

25C 

30 

10,749 

-47.6 

241 

29.1 

29 

10,665 

-48.4 

296 

36.1 

29 

10,842 

-45.0 

260 

24.9 

30 

10.523 

-49.6 

3  00 

29.3 

29 

10,775 

-47.0 

256 

27.2 

2  00 

30 

12,197 

-54.2 

239 

36.4 

29 

12,110 

-64.7 

293 

36.8 

28 

12,298 
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35.2 

30 

11.969 

-52.7 

291 

25.6 

29 

12,222 

-55.7 

263 

33.8 

175 

30 

13,048 

-57.2 

246 

39.2 

29 

12,962 
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280 

33.8 

28 

13,147 

-58.1 

277 

29.5 

30 

12.633 

-51.7 

281 

21.0 

29 

13,068 

-58.3 

273 

35.0 

150 

30 

14,018 

-59.1 

251 

31.5 

29 

13.943 

-56.3 
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28.6 

28 
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-62.6 

277 

27.6 

30 

13.832 

-52.4 

271 

16.3 

29 

14,036 

-59.3 

277 

28.6 
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30 

16.155 

-61.2 
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22.7 

28 
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-68.6 
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29 

16,173 
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30 
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30 
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12.6 

60 

30 
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1.6 
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-63.8 
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91 
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85 
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6.6 
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88 

11.1 
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-48.9 

85 

12.0 

25 

24,178 

-47.2 

100 

7.6 

27 

24,196 

-49.7 

68 

12.4 

19 

24, 166 

-50.0 

66 

9.9 

27 

24.098 

-50.8 

90 

23.9 

25 

28 

25,456 

-46.7 

87 

14.2 

23 

25,366 

-46.1 

98 

9.9 

27 

25,395 

-47.4 

89 

11.3 

16 

25,366 

-47.7 

87 

12.8 

26 

25.288 

-48.8 

89 

26.3 

20 

27 

26,944 

-44^6 

86 

13.8 

20 

26,874 

-44.6 

96 

13.0 

25 

26,877 

-46.  1 

74 

12.2 

17 

26,356 

-45.1 

37 

14.2 

23 

26.765 

-46.1 

83 

26.3 

15 

23 

28,868 

-41.9 

87 

12.2 

15 

28,800 

-42.1 

98 

16.9 

14 

28,796 

-41.9 

72 

16.5 

12 

26,814 

-42.7 

14 

23.692 

-43.4 

84 

30.3 

10 

19 

31,637 

-36.6 

84 

13.8 

5 

31.644 

-36.9 

7 

15 

34,147 

-32.1 

86 

20.8 

5 

10 

36.535 

-28.9 
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SAN  DIEGOt  CALIF. 

SAN  JUAN*  P 

.  R. 

SANTA  MONICA. 

CALIF. 

SAULT  STE.  MARIE,  MICH. 

SHEMYA,  ALASKA 

998  f 

B 

1017  MB 

1003  MB 

938  MB 

1006  MB 

c 

3 

i 

M 

1 

Wiod 

% 

£• 

Wind 

1 

Wind 

1 

p 

Wind 

1 

P 

Wind 

II 

ll 

1 

i 

M 

m 
> 

£ 

1 

1 

_  a 

if 

B  i 

« 

1 

m 

1 

« 

1 

> 
• 

1 

t 

_  s 

0  o 

if 
il 
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1 

1 

i 
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1 

i 

1 

1^ 

s  * 

2  •§ 

« 
1 
1 

1 
1 

s 

=2 

• 
> 

i 

J 

1 

1 

M 

1 

& 

I 

SURFACE 

30 

121 

15.0 

88 

201 

1.9 

30 

6 

25.7 

85 

105 

5.1 

30 

38 

15.8 

84 

40 

1.7 

30 

221 

11,1 

89 

11 

1.4 

30 

38 

4.8 

91 

281 

2.3 

1000 

30 

108 

30 

152 

24.9 

82 

100 

11.9 

30 

103 

15.4 

84 

52 

.8 

30 

122 

30 

85 

290 

3.7 

950 

30 

541 

13.3 

81 

213 

2.3 

30 

597 

22.1 

79 

105 

16.3 

30 

540 

13.7 

78 

121 

1.9 

30 

555 

15.2 

65 

296 

3.1 

30 

500 

2.6 

34 

264 

3.9 

900 

30 

996 

13.5 

64 

287 

3.3 

30 

1.071 

19.3 

77 

110 

16.3 

30 

993 

13.2 

66 

35 

1.7 

30 

1.012 

13.3 

59 

287 

6.0 

30 

939 

.9 

32 

314 

4.1 

850 

30 

1.479 

13.6 

51 

296 

7.4 

30 

1.562 

16.6 

73 

109 

15.7 

30 

1,479 

13.1 

53 

329 

4.9 

30 

1.492 

11.1 

57 

294 

8.4 

29 

1,401 

-   .7 

74 

281 

3,1 

8  00 

30 

1.989 

12.5 

36 

230 

8.9 

30 

2,076 

14.1 

61 

109 

15.5 

30 

1,933 

11.4 

43 

313 

7.0 

30 

1.995 

8.4 

54 

292 

9.7 

29 

1.335 

-  2.3 

73 

303 

2.7 

750 

30 

2.522 

10.4 

30 

272 

10.7 

30 

2,613 

11.6 

50 

111 

13.3 

30 

2,523 

9.4 

34 

239 

9.1 

30 

2,527 

5.6 

50 

290 

11.5 

29 

2,395 

-  4,6 

69 

308 

5.1 

700 

30 

3.099 

7.4 

27 

270 

12.0 

30 

3,193 

8.3 

42 

107 

11.1 

30 

3.095 

6.4 

32 

231 

11.7 

30 

3,088 

2.8 

42 

293 

13.2 

29 

2,937 

-  7.0 

60 

300 

5.8 

650 

30 

3.698 

4.1 

268 

14.4 

30 

3,797 

4.8 

39 

93 

3.2 

30 

3.694 

2.3 

278 

13.6 

30 

3.680 

-   .6 

40 

293 

15.0 

29 

3,508 

-  9.7 

55 

293 

5.8 

600 

30 

4.352 

.2 

268 

17.5 

30 

4,451 

1.2 

39 

109 

6.6 

30 

4.342 

-   .9 

277 

16.7 

30 

4,320 

-  4.4 

37 

295 

17.7 

29 

4,127 

-13.1 

46 

285 

6.2 

550 

30 

5,038 

-  4.3 

260 

18.7 

30 

5,141 

-  2.5 

35 

97 

5.2 

30 

5.025 

-  5.5 

273 

17.9 

30 

4,994 

-  8.7 

295 

18.7 

29 

4,781 

-17.0 

41 

283 

6.2 

500 

30 

5.789 

-  9.6 

262 

21.6 

30 

5,897 

-  6,8 

116 

3.9 

30 

5.771 

-11.0 

272 

21.4 

30 

5,733 

-13.5 

297 

20.6 

29 

5,494 

-21.9 

40 

238 

8.4 

450 

30 

6.588 

-15.8 

261 

24.7 

30 

6,708 

-U.9 

95 

2.9 

30 

6,563 

-17.2 

373 

23.9 

30 

6,520 

-13.9 

298 

22.9 

29 

6,253 

-27.5 

40 

282 

8.5 

400 

30 

7,472 

-22.8 

259 

28.6 

30 

7,604 

-13.1 

61 

1.2 

30 

7,444 

-24.0 

268 

27.0 

30 

7,394 

-25.0 

297 

24.5 

29 

7,099 

-33.6 

281 

9.3 

350 

30 

8,437 

-29.9 

258 

34.8 

30 

8,588 

-2  5.2 

305 

1.4 

30 

3,404 

-31.5 

266 

31.1 

30 

8,352 

-32.1 

294 

27.0 

29 

8,022 

-40.4 

280 

9.9 

300 

30 

9,519 

-37.7 

258 

41.0 

30 

9,689 

-33.6 

298 

5.6 

30 

9.478 

-39.2 

264 

36.5 

30 

9,423 

-40.0 

299 

30.1 

29 

9,058 

-46.4 

265 

12.0 

250 

30 

10,754 

-45.9 

255 

47.2 

30 

10,940 

-43.7 

290 

9.1 

30 

10,707 

-46.7 

262 

41.6 

30 

10,646 

-47.9 

299 

34.6 

29 

10,260 

-49.3 

278 

15.5 

200 

30 

12,213 

-53.5 

254 

48.3 

30 

12,401 

-55.6 

288 

15.7 

30 

12,163 

-53.3 

257 

46.2 

30 

12,099 

-53.6 

300 

34.2 

29 

11,725 

-47.6 

275 

20.8 

175 

30 

13,066 

-56.8 

250 

47.6 

30 

13,240 

-61.7 

2  94 

19.4 

30 

13,015 

-56.3 

252 

45.1 

30 

12,954 

-55.4 

300 

31.9 

29 

12,608 

-47.3 

275 

19.3 

150 

30 

14,035 

-59.9 

249 

40.3 

30 

14,130 

-67.9 

294 

21.3 

29 

13,98  5 

-59.2 

254 

37.5 

30 

13,937 

-55.4 

301 

25.6 

29 

13.626 

-47.9 

270 

16.5 

125 

30 

15,166 

-63.1 

246 

29.9 

30 

15.264 

-71.6 

281 

10.1 

29 

15,119 

-62.4 

252 

28.6 

30 

15,099 

-56.1 

304 

18.8 

29 

14,825 

-49.0 

272 

14.6 

100 

30 

16,533 

-64.3 

235 

12.0 

29 

16,574 

-72.8 

49 

4.5 

29 

16,491 

-63.4 

244 

13.6 

30 

16,514 

-56.8 

307 

17.1 

29 

16,288 

-49.6 

272 

9.7 

80 

30 

17.9U2 

-62.6 

150 

3.9 

23 

17,893 

-63.1 

87 

15.9 

29 

17,865 

-62.1 

184 

3.3 

30 

17,930 

-56.0 

324 

10.5 

28 

17,744 

-49.4 

261 

4.7 

70 

30 

18.731 

-60,8 

112 

7.2 

28 

13,713 

-63.8 

87 

22.2 

29 

13,701 

-60.5 

114 

5.6 

30 

18,784 

-55.3 

345 

8.2 

27 

18,621 

-48.9 

237 

2.1 

60 

30 

19,693 

-58.3 

98 

11.3 

28 

19,654 

-61.1 

89 

29.9 

29 

19,657 

-58.6 

96 

9.1 

30 

19,768 

-53.8 

23 

6.6 

27 

19,629 

-48.7 

175 

1.9 

50 

30 

20,846 

-56.1 

91 

14.0 

23 

20,793 

-58.4 

91 

35.4 

29 

20,309 

-56.5 

84 

11.7 

30 

20,943 

-52.2 

67 

8.0 

27 

20,829 

-48.5 

124 

2.7 

40 

29 

22,271 

-53.6 

84 

14.6 

23 

22.205 

-55.7 

94 

39.2 

29 

22,233 

-53.9 

87 

13.0 

29 

22.392 

-50.6 

72 

10.1 

26 

22,296 

-48.2 

104 

4.3 

30 

29 

24,134 

-49.8 

37 

19.4 

23 

24.053 

-51.8 

90 

36.9 

29 

24,094 

-50.8 

34 

15.9 

29 

24,277 

-43.3 

80 

11.7 

25 

24,191 

-47.4 

100 

7.6 

25 

28 

25,333 

-47.5 

93 

19.6 

23 

25.241 

-49.4 

89 

38.9 

29 

25.237 

-48.8 

90 

18.5 

29 

25.483 

-46.3 

34 

12.2 

25 

25,399 

-46.3 

96 

9.7 

20 

25 

26.814 

-45.1 

93 

20.2 

23 

26.712 

-46.4 

87 

40.0 

29 

26.763 

-46.0 

92 

18.3 

29 

26,973 

-44.1 

84 

13.4 

21 

26,833 

-44.8 

86 

11.5 

15 

14 

28.747 

-41.9 

37 

22.5 

23 

28.640 

-42.0 

89 

35.6 

28 

28,693 

-43.1 

88 

20.0 

29 

28,916 

-41.2 

74 

13.4 

12 

28,792 

-42.8 

89 

13.2 

10 

25 

31.420 

-37.2 

83 

33.6 

19 

31.44  7 

-38.4 

91 

19.6 

29 

31,704 

-35.8 

SO 

17.1 

7 

24 

33.905 

-33.3 

88 

35.9 

9 

33,932 

-35.7 

28 

34.219 

-30.8 

83 

20.6 

5 

20 

36.284 

-30.7 

23 

36,627 

-26.6 

SHREVEPORl 

.  LA 

. 

SPOKANE.  » 

ASH. 

SWAN  ISLAND 

W. 

. 

TAMPA.  FLA. 

TATOOSH  IS. 

WASH.  • 

1006  ► 

B 

929  ^ 

B 

1011  MB 

1016  MB 

1014  MB 

SURFACE 

30 

79 

22.5 

87 

169 

2.5 

30 

722 

11.2 

70 

184 

4.7 

30 

10 

26.9 

83 

102 

9.7 

30 

8 

23.3 

89 

142 

3.1 

30 

31 

10.5 

92 

201 

6.4 

1000 

30 

127 

22.8 

83 

180 

3.7 

30 

99 

30 

110 

26,3 

83 

99 

12.2 

30 

144 

24.1 

32 

156 

4.5 

30 

144 

10.3 

87 

218 

6.2 

950 

30 

577 

22.9 

65 

209 

8.2 

30 

532 

30 

560 

23,2 

82 

107 

16.3 

30 

594 

21.9 

74 

201 

5.8 

30 

567 

9.1 

78 

265 

8.4 

900 

30 

1.046 

20.3 

61 

201 

8.4 

30 

989 

13.1 

61 

205 

3.2 

30 

1,034 

20,3 

79 

115 

17.9 

30 

1,061 

19.0 

71 

207 

6.4 

30 

1,017 

7.4 

69 

280 

8.9 

850 

30 

1,538 

17.1 

58 

196 

7.8 

30 

1.468 

11.0 

57 

235 

3.4 

30 

1,526 

17,8 

70 

115 

17.3 

30 

1,551 

16.1 

69 

206 

6.4 

30 

1,486 

5.3 

66 

276 

9.7 

800 

30 

2,053 

14.1 

53 

201 

6.0 

30 

1.971 

7.5 

61 

243 

7.6 

30 

2,044 

15,4 

61 

116 

14.2 

30 

2,065 

13.3 

64 

200 

5.6 

30 

1,979 

3.1 

62 

277 

10.3 

750 

30 

2,594 

10.7 

52 

203 

5.2 

30 

2,495 

3.7 

65 

239 

7,4 

30 

2,586 

12,5 

55 

1  16 

13.2 

30 

2,605 

10.3 

60 

200 

6.2 

30 

2,496 

.6 

56 

283 

11.5 

700 

30 

3,166 

7.1 

48 

236 

3.1 

30 

3,056 

-   .2 

67 

242 

3.4 

30 

3,166 

9.5 

48 

115 

11.9 

30 

3,178 

7.0 

56 

198 

5.6 

30 

3,051 

-  2.4 

50 

282 

11.7 

650 

30 

3,770 

3,6 

40 

233 

3.3 

30 

3,638 

-  3.9 

63 

2  39 

10.1 

30 

3,773 

5.8 

50 

120 

10.3 

30 

3,733 

3.4 

54 

215 

4.9 

30 

3,627 

-  5.4 

48 

284 

12.6 

600 

30 

4.418 

-   .5 

33 

300 

5.6 

30 

4,273 

-  7.6 

51 

244 

10.9 

30 

4,423 

2.0 

45 

126 

7.6 

30 

4,429 

-   .2 

49 

238 

5.1 

30 

4,260 

-  8.8 

40 

284 

15.0 

550 

30 

5.103 

-  4.5 

29 

298 

7.4 

30 

4,938 

-11.5 

47 

245 

12.4 

30 

5,115 

-  2.2 

43 

139 

4.9 

30 

5,  116 

-  4.1 

43 

268 

4.5 

30 

4,921 

-12.8 

44 

284 

17.9 

500 

30 

5.853 

-  8.8 

25 

305 

9.9 

30 

5,670 

-16.4 

49 

240 

13.4 

30 

5,877 

-  6.4 

35 

156 

2.3 

30 

5,868 

-  3.6 

41 

275 

4.9 

30 

5,649 

-17.4 

44 

283 

20.0 

450 

30 

6.658 

-14.2 

29 

295 

12.2 

30 

6,444 

-21.7 

44 

240 

13.8 

30 

6,686 

-11.4 

31 

143 

1.7 

30 

6,674 

-13.9 

39 

292 

6.2 

30 

6,420 

-22.5 

43 

279 

19.4 

400 

30 

7,546 

-20.1 

29 

239 

15.7 

30 

7,310 

-28.0 

40 

242 

13.4 

30 

7,586 

-17.8 

33 

.0 

30 

7,564 

-19.9 

38 

289 

5.8 

30 

7,286 

-28.6 

42 

281 

21.6 

350 

30 

8,522 

-26.9 

26 

290 

17.1 

30 

8,255 

-35.3 

33 

245 

13.8 

30 

8,572 

-24.5 

308 

4.7 

30 

8,541 

-26.9 

35 

292 

7.4 

30 

8,228 

-35.7 

41 

231 

23.9 

300 

30 

9,617 

-35.0 

24 

293 

19.8 

30 

9,310 

-43.6 

238 

12.0 

30 

9,675 

-33.2 

293 

3.5 

30 

9.634 

-35.1 

298 

8.2 

30 

9,282 

-43.7 

277 

25.3 

250 

29 

10,863 

-44.1 

287 

23.3 

30 

10,514 

-50.7 

252 

16.5 

30 

10,929 

-43.2 

290 

14.0 

30 

10,879 

-45.0 

308 

8.0 

30 

10,486 

-50.4 

269 

31.7 

200 

28 

12,327 

-54.2 

294 

28.0 

30 

11.962 

-51.4 

249 

20.4 

29 

12.394 

-54.3 

289 

19.4 

30 

12.332 

-56.3 

317 

8.0 

30 

11.928 

-53.2 

2  73 

29.7 

175 

28 

13.174 

-58.9 

295 

25.1 

30 

12,830 

-50.5 

2  44 

18.7 

29 

13,235 

-61.3 

288 

20.4 

30 

13.169 

-61.7 

318 

7.2 

30 

12,790 

-52.1 

268 

25.1 

150 

28 

14.133 

-62.9 

301 

21.6 

30 

13,835 

-50.9 

241 

16.9 

29 

14,174 

-63.4 

292 

17.1 

30 

14,113 

-65.9 

3 

8.4 

30 

13.788 

-52.2 

266 

19.6 

125 

27 

15,246 

-67.1 

303 

19.0 

30 

15,016 

-52.6 

234 

13.8 

29 

15,251 

-73.7 

326 

10.7 

30 

15,210 

-69.0 

346 

9.9 

30 

14.965 

-53.2 

258 

14.8 

100 

27 

16.536 

-68.1 

329 

9.1 

30 

16.454 

-53.5 

232 

10.9 

29 

16.552 

-73.2 

45 

11.5 

30 

16,546 

-67.8 

32 

10.3 

30 

16.399 

-53.7 

249 

8.9 

80 

27 

17.933 

-65.5 

49 

7.8 

29 

17.888 

-53.4 

224 

5.6 

29 

17.866 

-70.0 

81 

13.8 

30 

17,895 

-65.0 

64 

11.9 

30 

17,834 

-53.4 

244 

5.2 

70 

27 

18,758 

-63.1 

77 

11.7 

29 

18.74  7 

-53.2 

157 

2.3 

29 

18.670 

-67.0 

39 

24.3 

30 

18,722 

-62.5 

79 

14.4 

30 

18.693 

-53.2 

242 

3.7 

60 

27 

19,705 

-60.1 

87 

14.6 

29 

19.742 

-52.8 

98 

3.7 

29 

19,609 

-62.9 

90 

31.1 

30 

19,670 

-59.6 

89 

17.5 

30 

19,686 

-53.1 

150 

1.7 

50 

27 

20,851 

-56.6 

33 

14.6 

23 

20.923 

-51.8 

91 

6.6 

29 

20,743 

-59.0 

89 

38.9 

30 

20,818 

-56.3 

94 

18.5 

30 

20,863 

-52.5 

93 

4.1 

40 

27 

22.276 

-53.3 

87 

14.8 

28 

22.374 

-50.6 

86 

9.1 

29 

22.154 

-55.5 

93 

42.0 

30 

22,246 

-53.3 

97 

21.0 

29 

22,310 

-51.6 

84 

7.4 

30 

27 

24,139 

-50.6 

94 

13.8 

28 

24.253 

-48.3 

38 

12.2 

29 

24.004 

-51.7 

94 

40.8 

29 

24,111 

-49.7 

87 

22.5 

29 

24.183 

-49.9 

94 

11.1 

25 

26 

25,333 

-48.2 

37 

21.2 

28 

25,465 

-46.2 

80 

13.6 

29 

25.192 

-49.3 

92 

35.6 

26 

25,304 

-47.8 

80 

25.3 

29 

25,379 

-48.3 

86 

12.2 

20 

25 

26,811 

-45.5 

83 

24.7 

24 

26.951 

-43.6 

80 

15.5 

26 

26.666 

-46.3 

92 

36.3 

22 

26.791 

-45.7 

63 

26.2 

29 

26,855 

-46.0 

84 

14.6 

15 

22 

28.742 

-42.1 

87 

26.4 

19 

28,909 

-39.6 

90 

16.1 

15 

23.591 

-42.0 

39 

36.3 

12 

28.726 

-42.3 

25 

28.792 

-42.2 

83 

17.7 

10 

18 

31,503 

-37.9 

88 

31.3 

5 

31.364 

-33.7 

23 

31,563 

-36.6 

86 

18.8 

7 

14 

33.992 

-32.9 

88 

28.4 

21 

34,063 

-31.4 

84 

22.0 

5 

6 

36.405 

-29.2 

9 

36,489 

-24.6 

TOPEKA, 

CANS. 

TRUK.  CAROL 

NE  1 

TUCSON. 

\Rll. 

WAKE  IS..  PAC 

FIC 

IREA 

WASHINGTON 

D.  C. 

981 

IB 

1010  N 

B 

921 

IB 

1014  ^ 

IB 

1006  ► 

B 

SURFACE 

30 

269 

20.2 

88 

158 

6.0 

30 

2 

26.0 

89 

73 

.8 

30 

739 

19.5 

24 

148 

5.8 

30 

5 

26.8 

81 

90 

11.3 

30 

84 

16.0 

90 

308 

1.4 

lOOO 

30 

106 

30 

87 

26.2 

36 

94 

.8 

30 

68 

30 

127 

25.8 

81 

92 

13.6 

30 

133 

17.4 

81 

321 

2.1 

950 

30 

549 

21.2 

74 

191 

13.2 

30 

536 

24.1 

33 

37 

l.U 

30 

512 

30 

577 

22.6 

81 

99 

15.3 

30 

575 

18.3 

53 

296 

6.4 

900 

30 

1,020 

20.1 

67 

212 

17.3 

30 

1,013 

21.4 

81 

87 

.8 

30 

933 

23.1 

26 

181 

4.3 

30 

1.049 

19.5 

80 

103 

14.0 

30 

1.036 

15.5 

61 

298 

7.8 

850 

30 

1,512 

17.4 

62 

223 

13.8 

30 

1,509 

18.6 

80 

89 

1.4 

30 

1.433 

20.5 

27 

203 

5.2 

30 

1.540 

16.7 

75 

106 

12.8 

30 

1,519 

11.9 

63 

290 

6.8 

8  00 

30 

2.027 

14.0 

59 

229 

12.4 

30 

2,028 

15.9 

76 

109 

1.9 

30 

7,003 

16.9 

29 

205 

9.3 

30 

2,056 

14.4 

67 

104 

11.7 

30 

2.026 

9.8 

59 

280 

8.0 

750 

30 

2.566 

10.9 

47 

230 

9.9 

30 

2.573 

13.3 

73 

101 

3.3 

30 

2,54  5 

13.2 

23 

211 

14.2 

30 

2.594 

11.9 

59 

97 

9.7 

30 

2.558 

7.1 

54 

275 

9.5 

700 

30 

3,142 

7.2 

43 

227 

8.7 

30 

3,  155 

10.1 

70 

93 

5.2 

30 

3,125 

9.3 

29 

212 

16.7 

30 

3.175 

9.1 

44 

98 

8.5 

30 

3.124 

4.3 

47 

282 

11.5 

650 

30 

3,744 

3.2 

46 

232 

6.8 

30 

3,767 

6.5 

68 

105 

5.6 

30 

3,733 

5.1 

31 

209 

19.4 

30 

3.782 

5.7 

39 

93 

7.6 

30 

3.722 

1.1 

47 

276 

13.8 

600 

30 

4,392 

-  1.4 

49 

241 

7.0 

30 

4,422 

2.6 

73 

106 

8.5 

30 

4,383 

.8 

26 

210 

19.8 

30 

4.436 

2.0 

31 

87 

6.6 

30 

4.364 

-  2.5 

44 

273 

16.1 

550 

30 

5,075 

-  5.9 

48 

253 

9.1 

30 

5,120 

-  1.3 

70 

102 

8.5 

30 

5,069 

-  3.5 

216 

20.0 

30 

5.125 

-  2.2 

94 

5.6 

30 

5,046 

-  6.2 

38 

270 

18.5 

500 

30 

5,821 

-10.4 

37 

253 

10.3 

30 

5,878 

-  5.3 

65 

97 

7.6 

30 

5,824 

-  8.9 

225 

22.2 

30 

5.885 

-  6.2 

99 

4.1 

30 

5,790 

-10.6 

33 

270 

17.7 

450 

30 

6,626 

-15.4 

255 

10.1 

30 

6,696 

-  9.9 

59 

93 

7.4 

30 

6,625 

-14.4 

233 

23.7 

30 

6,696 

-11.3 

95 

3.3 

30 

6.591 

-16.0 

274 

20.8 

400 

30 

7.507 

-21.1 

254 

10.1 

30 

7,601 

-15.4 

52 

90 

5.3 

30 

7,515 

-21.0 

237 

29.3 

30 

7,595 

-17.4 

68 

1.4 

30 

7,470 

-22.1 

270 

21.4 

350 

30 

8.479 

-28.1 

262 

13.4 

29 

8,596 

-22,1 

45 

99 

5.1 

30 

8,487 

-23.3 

239 

32.4 

30 

8,581 

-24.5 

341 

2.1 

30 

8,438 

-29.3 

267 

23.5 

300 

30 

9,569 

-36.1 

271 

15.2 

29 

9,711 

-30.5 

40 

1  13 

5.2 

30 

9,574 

-36.2 

242 

33.3 

30 

9,685 

-32.9 

324 

4.1 

30 

9,519 

-37.7 

265 

25.6 

250 

30 

10,809 

-45.9 

274 

22.3 

29 

10,979 

-41.0 

114 

5.8 

30 

10,816 

-44.7 

242 

43.9 

30 

10,941 

-43.0 

299 

8.2 

30 

10,752 

-46.8 

270 

33.2 

200 

30 

12,263 

-55.2 

277 

32.6 

29 

12.455 

-53,6 

101 

3.5 

30 

12,280 

-53.5 

239 

50.9 

30 

12,405 

-55.1 

293 

15.9 

30 

12,196 

-56.6 

278 

36.1 

175 

30 

13.109 

-58.6 

279 

31.9 

29 

13,301 

-60.9 

107 

30 

13,130 

-57.5 

239 

46,8 

30 

13,244 

-61.8 

286 

17.5 

30 

13,037 

-59.0 

278 

30,9 

150 

29 

14.069 

-61.1 

284 

28.4 

29 

14,241 

-68.3 

112 

4.3 

30 

14.094 

-61.9 

242 

39.6 

30 

14.182 

-68.5 

273 

15.0 

30 

14,000 

-60.1 

282 

21.0 

125 

29 

15.198 

-62.6 

284 

19.3 

29 

15.312 

-76.1 

.0 

30 

15.211 

-65.7 

241 

29.5 

30 

15.259 

-73.4 

292 

7.6 

29 

15,137 

-60.4 

273 

15.9 

100 

29 

16,572 

-63.4 

289 

13.8 

27 

16,539 

-78.1 

233 

3.3 

29 

16.560 

-66.6 

233 

14.2 

30 

16.560 

-73.3 

57 

7.2 

29 

16,525 

-60.8 

303 

9.7 

80 

28 

17.950 

-62.1 

4 

1.4 

26 

17.371 

-75.0 

100 

9.9 

29 

17.913 

-63.4 

130 

4.7 

30 

17.879 

-68.7 

77 

17.3 

29 

17,915 

-59.8 

5 

2.5 

70 

27 

18,780 

-60.5 

55 

4.9 

26 

18.653 

-71.4 

91 

21.0 

29 

13.750 

-61.1 

109 

10.1 

30 

13.683 

-66.0 

83 

24.1 

29 

18,767 

-58.3 

37 

4.3 

60 

27 

19.745 

-57.7 

77 

9.1 

26 

19.572 

-67.4 

91 

34.0 

29 

19.706 

-58.2 

97 

13.0 

30 

19.62  7 

-62.4 

88 

28.4 

29 

19,727 

-56.3 

65 

6.6 

50 

27 

20,902 

-55.3 

88 

10.1 

23 

20,684 

-62.3 

93 

43.3 

23 

20.359 

-55.7 

95 

13.8 

30 

20,762 

-53.6 

89 

33.4 

29 

20,891 

-54.3 

83 

9.5 

40 

27 

22,333 

-53.0 

89 

12.6 

20 

22,030 

-56.7 

94 

51.3 

28 

22.289 

-52.9 

81 

16.5 

30 

22,172 

-55.8 

89 

35.0 

27 

22,326 

-51.8 

85 

9.3 

30 

27 

24,202 

-49.8 

87 

13.6 

20 

23,928 

-51.1 

95 

46.8 

28 

24.160 

-49.4 

87 

21.0 

30 

24,018 

-52.1 

86 

36.9 

25 

24,203 

-48.3 

91 

8.9 

25 

25 

25,395 

-47.8 

90 

12.2 

20 

25,120 

-48.5 

93 

37.1 

28 

25,361 

-47.0 

89 

21.3 

30 

25,204 

-49.9 

65 

38.5 

24 

25,415 

-46.7 

80 

11.5 

20 

22 

26,874 

-45.6 

90 

11.1 

19 

26,599 

-45.5 

96 

21,4 

26 

26,341 

-44.0 

88 

23.3 

29 

26,672 

-47,5 

86 

33.5 

17 

25.877 

-44,7 

78 

13.4 

15 

11 

28.834 

-42.3 

13 

23,529 

-42.8 

102 

8.4 

24 

28,789 

-40.3 

85 

25.5 

27 

28,582 

-45.0 

91 

33.1 

9 

26,817 

-41.6 

10 

14 

31,270 

-41.6 

60 

6.8 

21 

31,588 

-34.3 

87 

26.0 

27 

31,313 

-40.8 

89 

38.3 

7 

7 

33,729 

-38.4 

11 

34,094 

-29.6 

27 

33,761 

-36.6 

90 

38.1 

5 

7 

36,054 

-36.4 

25 

36,109 

-34.3 

94 

38.9 
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RAWINSONDE  DATA 


WINNEMUCCA 

NEV 

WINSLOW.  fi 

RI2. 

YAKUTAT,  ALASKA 

lUCCt 

FLAT 

NEV 

YUMA.  ARIZ. 

667  MB 

850  MB 

1012  MB 

877  MB 

994  MB 

11 

M 

• 

1 
1 

1 

.2 

1 
> 

£ 

Wind 

II 
11 

D> 

• 

1 

1 

• 
1 

Wind 

11 

1 

• 

1 
1 

s 

1 

Wind 

2I 

Jl 

• 

• 

e 

1 

Wind 

^1 
II 

M 

3 

m 

1 

c 
1 

1 

• 
> 

Wind 

j 

1 

iS 

1 

& 

I 

1 

1 

1 

I 

SURFACE 

30 

1.310 

9.4 

77 

65 

1.9 

30 

1,492 

12.1 

31 

193 

2.9 

30 

12 

7.0 

96 

106 

1.9 

26 

1,196 

12.1 

45 

270 

1.0 

29 

131 

21.9 

34 

258 

.6 

1000 

30 

106 

30 

95 

30 

112 

7.1 

93 

136 

1.9 

26 

77 

29 

55 

950 

30 

543 

30 

535 

30 

530 

5.0 

86 

175 

3.5 

26 

512 

29 

503 

23.9 

29 

2  54 

5.8 

900 

30 

1.003 

30 

999 

30 

972 

2.0 

85 

175 

6.4 

26 

979 

29 

974 

21.9 

26 

261 

8.0 

650 

30 

1.476 

11.3 

59 

32 

2.1 

30 

1,469 

192 

2.1 

30 

1.432 

-   ,7 

81 

184 

6.4 

26 

1.464 

16.1 

37 

317 

3.3 

29 

1,466 

19.1 

26 

243 

8.5 

eoo 

30 

1.982 

8.6 

56 

346 

3.7 

30 

2,004 

16.2 

26 

220 

10.5 

30 

1.914 

-  3.3 

75 

197 

7.2 

26 

1.977 

13.4 

33 

25 

.8 

29 

1.983 

15.8 

26 

230 

8.7 

750 

30 

2.513 

5.4 

57 

346 

3.9 

30 

2,545 

12.6 

28 

221 

16.9 

30 

2.422 

-  6.1 

69 

201 

6.0 

26 

2.513 

9.7 

35 

179 

3.3 

29 

2.525 

12.3 

22 

224 

7.8 

700 

30 

3.074 

1.2 

59 

309 

5.1 

30 

3,124 

6.6 

28 

219 

19.8 

30 

2.960 

-  8.8 

64 

206 

4.7 

26 

3,085 

5.6 

38 

205 

5.8 

29 

3.101 

8.6 

21 

225 

10.7 

650 

30 

3.664 

-  2.8 

59 

276 

7.4 

30 

3,726 

4.2 

30 

214 

21.4 

30 

3,526 

-12.1 

59 

220 

5.1 

26 

3.679 

1.6 

38 

235 

6.0 

29 

3,704 

4.9 

18 

232 

13.2 

600 

29 

4.296 

-  6.9 

52 

254 

8.5 

30 

4,377 

-   .6 

34 

211 

22.5 

30 

4,140 

-15.8 

56 

228 

7.0 

26 

4,327 

-  2.8 

243 

11.3 

29 

4.356 

.8 

16 

236 

16.1 

550 

29 

4.966 

-11.0 

44 

253 

9.5 

30 

5,056 

-  5.4 

217 

26.4 

30 

4,787 

-19.9 

53 

232 

6.6 

26 

5,003 

-  7.0 

249 

16.5 

29 

5,039 

-  4.0 

16 

242 

20.0 

500 

29 

5.696 

-15.8 

34 

256 

13.2 

30 

5,809 

-10.3 

226 

27.6 

30 

5,493 

-24.5 

54 

237 

6.9 

26 

5.747 

-12.2 

247 

21.6 

29 

5,793 

-  9.3 

16 

241 

24.9 

450 

29 

6.476 

-21.2 

255 

16.1 

30 

6,603 

-16.0 

230 

30.7 

30 

6.249 

-29.8 

49 

240 

12.8 

26 

6.533 

-18.3 

251 

23.5 

29 

6,591 

-15.4 

18 

244 

26.0 

1.00 

29 

7.341 

-27.8 

251 

16.5 

30 

7,468 

-22.9 

234 

32.6 

30 

7,084 

-35.7 

46 

241 

14.6 

26 

7,414 

-24.7 

254 

23.5 

29 

7,476 

-22.4 

19 

247 

34.0 

350 

29 

8.267 

-34.9 

248 

18.3 

30 

8,453 

-30.1 

236 

35.4 

30 

8,000 

-41.7 

241 

17.7 

26 

8.371 

-32.2 

247 

26.4 

29 

8,443 

-29.4 

17 

251 

42.7 

300 

29 

9.  344 

-41.8 

253 

17.5 

30 

9,532 

-36.3 

238 

40.8 

30 

9.032 

-46.9 

258 

21.8 

26 

9.441 

-40. 2 

246 

30.3 

29 

9,525 

-37.3 

17 

253 

46.4 

250 

29 

10.563 

-46.6 

268 

16.7 

30 

10,764 

-46.5 

2  39 

47.0 

30 

10,234 

-48.0 

263 

22.7 

26 

10.663 

-47.7 

249 

34.4 

29 

10,762 

-45.3 

249 

54,6 

200 

29 

12.017 

-51.6 

266 

21.2 

30 

12.220 

-53.6 

240 

53.0 

30 

11,714 

-45.8 

262 

16.5 

26 

12.116 

-52.6 

253 

38.5 

28 

12,219 

-53.1 

2  49 

59.8 

175 

29 

12.682 

-52.6 

265 

21.2 

30 

13,072 

-56.6 

239 

50.3 

30 

12,603 

-45.9 

249 

15.0 

26 

12,976 

-54.0 

261 

37.5 

24 

13,057 

-56.1 

249 

52.8 

150 

28 

13.876 

-53.1 

2  54 

20.0 

30 

14,042 

-59.9 

242 

42.2 

29 

13.633 

-46.0 

246 

13.4 

26 

13,963 

-56.4 

246 

34.4 

20 

14.006 

-58.6 

247 

46.8 

125 

28 

15.045 

-56.0 

242 

16.5 

30 

15,171 

-63.4 

240 

30.9 

29 

14.844 

-47.0 

245 

10.1 

26 

15,112 

-59.4 

241 

22.5 

15 

15,141 

-60.9 

246 

36.1 

100 

26 

16.457 

-57.7 

232 

9.7 

30 

16.534 

-65. C 

223 

15.0 

29 

16.320 

-47.4 

230 

7.2 

26 

16,502 

-61.4 

233 

13.2 

11 

16,500 

-62.4 

238 

23.5 

80 

26 

17.665 

-57.5 

160 

2.5 

30 

17.905 

-62.1 

142 

6.4 

26 

17.798 

-47.6 

206 

4.3 

25 

17,891 

-59.7 

147 

2.1 

11 

17.876 

-62.1 

164 

11.9 

70 

26 

16,717 

-57.2 

119 

3.7 

30 

16.741 

-60.8 

108 

6.2 

26 

18.679 

-47.7 

177 

3.1 

25 

18,732 

-58.5 

91 

6.2 

10 

18.709 

-6U.7 

60 

27 

19,689 

-56.2 

91 

7.2 

30 

19,696 

-59.0 

99 

10.5 

26 

19.697 

-47.8 

109 

3.1 

25 

19,696 

-57.1 

95 

7.4 

7 

19.684 

-58.8 

50 

27 

20,851 

-54.9 

99 

7.2 

30 

20.848 

-56.3 

88 

13.4 

26 

20,900 

-47.7 

106 

3.9 

24 

20,858 

-55.2 

94 

11.1 

6 

20.836 

-55.9 

40 

27 

22,283 

-52.9 

78 

9.5 

29 

22.274 

-53.6 

89 

14.6 

28 

22,374 

-47.3 

99 

5.4 

24 

22,289 

-52.8 

85 

9.5 

6 

22.259 

-54.7 

30 

25 

24,156 

-49.6 

77 

10.9 

28 

24,137 

-50.3 

87 

16.1 

28 

24,261 

-45.9 

99 

9.3 

24 

24,156 

-49.7 

83 

8.9 

5 

24.113 

-50.6 

25 

24 

25,358 

-47.3 

81 

10.7 

26 

25,338 

-48.1 

92 

17.3 

28 

25,496 

-44.7 

92 

11.1 

21 

25,342 

-46.9 

75 

8.2 

5 

25,308 

-48.6 

20 

23 

26,644 

-44.2 

85 

10.5 

25 

26.814 

-45.2 

88 

15.5 

27 

26,996 

-42.7 

92 

12.6 

17 

26.640 

-44.8 

94 

7.4 

5 

26.782 

-46.4 

15 

18 

28,600 

-40.6 

77 

11.7 

14 

28,762 

-42.5 

26 

28,954 

-39.6 

69 

14.4 

12 

28.752 

-42.5 

76 

9.1 

5 

26,706 

-43.3 

10 

6 

31.546 

-37.6 

17 

31,766 

-34.8 

85 

18.5 

7 

31.526 

-37.2 

Note:  Ail  observations  scheduled  at  1200,  G,  C  T.  Pressures 
the  average  monthly  station  pressures  for  the  month  of  record, 
floors  of  the  mstrument  shelters  used  for  rawinsonde  purpose 
refers  to  those  of  dynamic  height  only.     Although  the  numbe 


empe 


n  under  station  names  an 
-ected  to  the  height  of  th. 
Number  of  observations 
e  observatioi 


rfac 


ally  the  sa 


given  pressure  si 

missing  for  one  or  more  pressu 

are  limited  to  those  observations  with  tempe 

speed  and  direction  are  sometimes  lost  due  to  1 

6°  above  the  horizon,  or  any  obstruction  above  ■ 


as    for  height,    it  is  (Xjssible  for 

of  some  observations.     Relative 

tures  warmer  than  -40'C      Ol 

ting  angles,    i.  e.  ,    elevati 

horizon. 


any 

Tperature  to  be 
Tidity  averages 
vations  of  wind 


The 


nperature  and 


ind 


ilues   are  based  on    15   or  more  observations  at   the  J 


observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind,  Relative  humidity 
data  are  not  published  for  standard  pressure  surfaces  for  which  less  than  16  obsei  vations  are 
available. 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors- 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  in  degrees  Celsius,  relative 
humidity  in  percent,    and  resultant  winds  in  degrees  and  knotS- 


'  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  perm  it  more  accurate 
evaluations  of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb. 
They  were  also  equipped  with  carbon  hygristors.  These  rawinsondes  were  carried 
aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach  higher  al- 
titudes. 


1/  beginning  June  19,  1963 
7/      beginning  June  8,  1963 
3/   beginning  June  11,  1963 


SOLAR  RADIATION  DATA 


Solar   radiation    Intensities,    tabulated    in   langleys    per  minute   on  a   surface    normal    to   the   direction  of    the   sun. 


Sun'i 

zenith  diatance 

Date 

Sun'a  zenith  diatance 

Data 

A.M. 

• 

P.M. 

A.M. 

• 

P.M. 

78.r 

75.r 

70.r 

60.0* 

60.0' 

7o.r 

7S.7' 

78.r 

78.r 

75.r 

7o.r 

60.0* 

60.0* 

70.T 

75.r 

78.7' 

ALBUQITERQUE,  N 

.  MEX. 

MADISON,  WIS. 

Ail  masa 

Ail  maaa 

4.19 

3.35 

2.51 

1.67 

• 

1.67 

2.51 

3.35 

4.19 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

June 

June 

3 

0.58 

0.66 

0.84 

1.00 

1.32 

1.08 

0.88 

0.78 

0.69 

12 







S  1.14 

— 









4 



.91 

1.03 

1.16 









____ 

17 







S  1.12 

— 









5 

.81 

.91 

1.03 

1.17 

1.35 

1.07 

.88 





20 

S  0.80 

S  0.88 

S  1.02 

1.13 

1.35 









6 

.86 

.97 

1.09 

1.23 

1.40 

1.06 

.84 

.63 

.55 

21 

S   .83 

S   .92 

S  1.04 

1.17 

S  1.34 

S 

1.12 

S  0.98 





7 

.83 

.93 

1.06 

1.19 

1.40 

(.95) 

(.81) 



(.54) 

22 

S   .78 

S   .95 

S  1.01 

S  1.16 

S  1.36 









9 

.84 

.93 

1.05 

1.18 

1.35 

1.15 

1.00 

.89 

.81 

23 







M  1.00 









10 

.85 

.94 

1.05 

1.21 

1.43 

1.19 

1.07 

.94 

.87 

30 









I  1.06 

M 

.80 

H   .48 

HH 

HH 

11 









(.93) 

(.86) 

(.76) 

12 

.77 

.85 

.97 

1.13 

(1.29) 

1.08 







Aver- 

13  





(1.30) 

1.12 

.97 

.85 



ages 

0.80 

0.92 

1.02 

1.12 

1.28 

0.96 

0.73 





14 

.77 

.85 

.96 

1.11 

1.32 









15 

.90 

.99 

1.09 

1.21 

1.40 

1.19 

1.04 

.94 

.85 

16 

.76 

.80 

.93 

1.09 











OMAHA,  NEBR 

17 

18 

.76 

.83 

.96 

1. 10 

1.03 

.90 

.78 

.93 

!73 

!80 

!92 

1.07 

1.29 

(1.09) 

19 

.67 

.75 

.93 

1.07 

1.26 



.88 





Ail  maaa 

20 

21 

.67 

.90 

(1.29) 
1.35 

(1.07) 
(1.16) 

!68 

.76 

!94 

1.10 

1.00 





22 

.85 

.92 

1.05 

1.20 

1.41 

1.17 

1.08 

.96 

.89 

4.78 

3.82 

2.87 

1.91 

* 

1.91 

2.87 

3.82 

4.78 

23 

24 

.85 

.94 

1.07 

1.  22 

1.41 

1.  21 

1.05 

.91 

.84 

!93 

1.00 

1.11 

1.24 

1.41 

1.14 

.99 

.83 

.77 

June 

25 

.81 

.85 

1.01 

1.17 

1.34 

1.11 

.99 

.87 

,81 

4 

M  0.23 

M  0.42 

S  0.50 

S  0.66 











26 

.78 

.86 

.99 

1.13 

1.32 

1.08 

.95 

.80 

.71 

9 









S  1.17 

S 

0.90 

M  0.38 





27 

.71 

.83 

.96 

1.13 

1.29 

1.07 

.89 

.76 

.65 

11 

S   .65 

S   .73 

S   .87 

S   .94 

S  1.36 

S 

1.03 







28 







1.07 

1.29 



.77 





12 

S   .58 

S   .70 

S   .90 

S  1.11 

M  1.30 

S 

.95 







29 

.75 

.85 

.97 

1.13 

1.32 

1.09 

.91 

.78 

.69 

13 

H   .61 

M  1.23 

M  1.10 

M  1.42 

M 

1.03 







30 

.74 

.81 

.95 

1.11 

1.33 

1.16 

1.02 

.92 

.83 

20 

25 

M   .31 
I   .23 

I   .33 

M   .54 
I   .48 

M   .71 







Aver- 

26  

M   .73 

ages 

0.78 

0.87 

0.99 

1.06 

1.35 

1.12 

0.95 

0.84 

0.76 

27 









I 

.68 

I   .35 





28- 

29 

H   .37 
S   .72 

M   .48 
S   .78 

M   .62 
M   .82 

S   .81 
S   .84 

1.05 
S  1.04 

S 

s 

.79 
.77 

S   .63 
S   .61 

S  0.43 
S   .48 

S  0.33 

S   .34 

Tt 

CSON,  AB 

IZ. 

30 

Aver- 

M  .40 

M   .48 

M   .61 

M   .78 

S  1.07 

s 

.77 

S   .56 

S   .46 

S   .34 

Ail  maaa 

ages 

0.44 

0.57 

0.73 

0.85 

1.20 

0.87 

0.51 

0.46 

0.34 

4.56 

3.65 

2.74 

1.83 

• 

1.83 

2.74 

3.65 

4.56 

MAUNA  LOA  OBS . , 

HAWAII 

June 

1 

2 

0.90 
.60 

0.90 
.70 

1.00 
.80 

1.00 











Air  maaa 

3 

4 

.70 

.90 

1.00 

1.20 





1.00 

0.90 

0.80 

3.36 

2.69 

2.01 

1.34 

, 

1.34 

2.01 

2.69 

3.36 

5 

.80 

.90 

1.00 









.90 

.80 

6 

.90 

1.00 











.90 

.80 

June 

7 

















.80 

1 

1.05 

1.12 















8 

.80 

.90 

1.00 













5 

1.01 

1.10 

1.20 













9 

.80 

.90 















6 

1.07 

1.17 

1.27 

1.39 











10 

.80 















9 

1.10 

1.18 

1.27 

1.39 











11 

.70 

















10 

1.03 

1.10 

1.22 













12 

.80 

.90 















11 

1.00 

1.10 

1.20 

1.32 











14 

.90 

1.00 















12 

1.05 

1.13 

1.23 

1.36 











15 

.80 

.90 

1.10 













14 

1.06 

1.15 

1.25 

1.37 











16 

.70 

.80 







. 





15 

1.04 

1.13 

1.22 

1.35 











17 

.80 

.90 

1.00 













16 

1.07 

1.16 

1.25 

1.38 

1.51 

1.35 

1.22 

1.12 

1.06 

19 

.70 

.80 













17 

1.10 

1.18 

1.29 

1.40 

1.54 

1.40 





1.12 

20 

.90 

1.00 

.70 













18 

1.10 

1.18 

1.28 

1.39 

1.54 

1.39 

1.26 

1.17 

1.10 

21 

.90 

1.20 











19 

1.12 

1.21 

1.30 

1.41 

1.53 

1.38 

1.26 

1.15 

1.08 

24 

.90 

1.00 

20 

1.11 

1.20 

1.28 

1.39 

1.52 

1.34 

1.24 

1.12 

1.03 

25 

.80 

.90 

21 

1.09 

1.19 

1.28 

1.40 

1.51 

1.35 

1.21 

1.11 

1.04 

30 

.70 

.80 

.90 

-— 

— 

23 

25 

1.11 

1.19 

1.27 

1.38 



1.35 
1.34 

1.23 
1.23 

1.12 

1.14 

1.04 
1.06 

Aver- 

27  





1.21 

1.38 

1.51 









ages 

0.80 

0.91 

0.97 

1.10 



1.00 

0.90 

0.72 

28 

29 

30 

1.03 
1.05 
1.04 

1.12 
1.14 
1.15 

1.22 
1.23 
1.23 

1.35 
1.35 
1.36 

1.50 
1.53 
1.49 

1.35 
1.35 
1.33 

1.22 
1.23 
1.21 

1.11 
1.13 
1.10 

1.03 
1.04 

1.01 

BLUE  B 

ILL  OBS. 

,  MASS. 

Aver- 
ages 

1.06 

1.15 

1.25 

1.37 

1.52 

1.36 

1.23 

1.13 

1.06 

Ail  maaa 

GUAM,  M.  I. 

4.89 

3.92 

2.94 

1.96 

♦ 

1.96 

2.94 

3.92 

4.89 

Ail  mass 

June 

1 

0.74 

0.84 

0.98 

1.13 

1.33 

0.98 

0.76 

0.65 

0.55 

2 

14 

.79 
.75 

.89 
.82 

1.03 
.95 

1.20 
1.11 



1.17 

1.01 

.89 

.81 

4.92 

3.93 

2.95 

1.97 

. 

1.97 

2.95 

3.93 

4.92 

16 

.64 

.77 

.96 

1.16 

1.35 









17 

.70 

.78 

.93 

1.08 

1.25 









18 

.45 

.58 

.67 

.87 









No  c 

bservation  due  to 

cloudl 

ness 

21 









1.41 

1.12 

.93 

.83 

.74 

1        1 

22 

.75 

.84 

.99 

1.17 



1.12 

.96 

.83 

.74 

23 

.75 

.87 

.98 

1.13 

1.34 









(  ) 

Clouds  p 

resent 

24 

.66 

.75 

.82 

.94 

1.28 

1.05 

.83 

.69 

.61 

HH 

Haze,  in 

tense 

25 

.70 

.81 

.93 

1.08 





S 

Slight  h 

aze  -  In 

detei-minable 

27 

.54 

.62 

.75 

.93 









M 
I 

Moderate 
Intense 

haze  - 
haze  -  1 

indeterminable 
ndeterminable 

Aver- 

* 

Values  c 

orrespon 

ding  to  true  solar 

noon 

ages 

0.68 

0.78 

0.91 

1.07 

1.33 

1.09 

0.90 

0.78 

0.69 

H 

Haze 

Langley  is  the  unit  used  to  denote  one   gram  calorie  per  square  centimeter.       An  explanation 
of  the  formula  used   in  computing  the  air  masa  vadues  for  each  station    listed    above   appears 


in  the  February  1957  issue.   Vol.    8,   No,    2,   page  63^  of  this  publication. 
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oc 
u 

May    1963 
New   Hampshire 

3 

2 

0 

0 

4 

0 

0 

3 

0 

0 

0 

3 

0 

See  reference  notes  with  current  data. 


CORRECTIONS 


pages  22,  32:   Wlnslow,  Ariz, 
pages  25,  35:   Baltimore  Md. 
page  49:   Third  reference  note 


1961  Annual 


Greatest  snowfall  in  24  hours  occurred  on  October 
30. 


Data  for  Baltimore  U  and  AP  are  reversed  -  data  on 
first  line,  AP,  is  data  for  Baltimore  U. 


Should  read 


-based  on  records  through  1961 — " 


page  517:   Grand  Forks,  N.  Dak. 


Pembina,  N.  Dak. 


October  1962 

Heating  degree  days  should  be  527,  accumulated  898. 
Please  see  page  294  this  issue  for  corrected 
values. 

Heating  degree  days  should  be  531,  accumulated  890. 
Please  see  page  294  this  issue  for  corrected 
values. 


page  617:   Alaska 


December  1962 


The  "B"  should  be  deleted  in  the  date  column  under 
Wind. 


pages  23,  33:   Hartford,  Conn. 


Annual  1962 

Heating  degree  days  should  be  6751  and  precipitation 
40.40  in.  in  the  English  Table;  3751  heating  degree 
days  and  1026  mm.  precipitation  in  the  Metric  Table. 


page  151:   Entire  page 


March  1963 

Data  for  dates  1  through  15,  as  shown,  are  actually 
data  for  17th  through  31st;  and  the  reverse,  17th 
through  Avg.  are  for  the  1st  through  the  16th.   The 
data  in  column  for  the  16th  Is  the  Avg.   This  page 
will  be  corrected  and  appear  in  this  issue,  page  314. 


SOLAR  RADIATION  DATA 

Solar  radiation  Intensities,  tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


DELAYED  DATA 


Sun's  zenith  distance 

Date 

Sun's 

zenith  distance 

Date 

A.M. 

* 

P.M. 

AM. 

• 

P. 

M. 

78.r 

75.r 

70.7- 

60  0* 

60.0* 

70.7* 

7S.7* 

78.7' 

78.7- 

73.r 

70.r 

60.0- 

eo.o' 

70.7' 

75.7' 

78.7' 

MADISON,    WIS. 

ALBUQUERQUE,    N.    MEX. 

Ail  mass 

Air  mass 

4.69 

3.75 

2.81 

1.88 

« 

1.88 

2.81 

3.75 

4.69 

4.19 

3.35 

2.51 

1.67 

* 

1.67 

2.51 

3.35 

4.19 

Dec.    IS 

13 

27 

28 

29 

Aver- 
ages 

61 

S  0.96 
0.96 

S  0.95 
S   1.09 

1.02 

3   1.12 
1.12 

:::: 

S   1.36 
•    1.36 

:::: 

S   1.26 
S   1.29 

1.28 

3    1.06 
3    1.17 

1.12 

3   0.96 
0.96 

Dec.    1962 

2 1.03 

4 1.04 

5 1.19 

6 1.19 

7 1.15 

8 1.13 

9 1.13 

10 1.16 

12 1.09 

13 1.07 

14 1.19 

15 1.19 

16 

17 

20 

21 1.03 

22 1.19 

23 1.08 

26 1.01 

27 1.15 

28 

29 1.21 

30 1.21 

31 

Aver- 
ages         1.13 

1.15 
1.16 
1.15 
1.27 
1.29 
1.26 
1.24 
1.24 
1.24 
1.21 
1.17 
1.29 
1.29 

1.17 
1.30 

1.14 
1.27 

1.31 
1.33 
1.32 

1.24 

1.26 
1.28 
1.29 
1.40 
1.41 
1.33 
1.37 
1.34 
1.38 
1.31 
1.29 
1.41 
1.38 
1.37 
1.29 
1.29 
1.31 
1.42 

1.33 
1.39 

1.41 
1.45 
1.44 

1.35 

1.41 

1.40 
1.53 
1.51 
1.49 
1.49 
1.52 
1.53 
1.48 
1.47 
1.52 
1.54 

1.43 
1.42 
1.47 
1.56 

1.51 
1.54 
1.47 
1.58 
1.61 
1.56 

1.46 

1.45 
1.58 
1.47 
CI. 44) 
1.51 
1.54 
1.51 
1.46 
1.49 
1.57 
1.54 

1.45 

1.49 
1.57 
1.49 
1.54 
1.54 
1.45 
1.58 
1.62 
1.59 

1.52 

1.42 
1.53 
1.49 

1.48 
1.49 
1.50 
1.46 
1.48 
1.56 
1.53 

1.47 
1.55 
1.48 
1.51 
1.52 
1.51 
1.56 
1.62 
1.56 

1.51 

1.23 
1.29 
1.33 
1.36 

1.31 
1.34 
1.38 
1.30 
1.34 
1.40 
1.31 
1.35 

1.36 
1.40 
1.28 
1.38 
1.35 
1.39 
1.40 
1.44 
1.39 

1.35 

1.09 
1.19 
1.19 
1.22 
1.24 
1.17 
1.23 
1.27 
1.18 
1.21 
1.28 
1.26 
1.22 

1.26 
1.27 
1.12 
1.25 
1.25 
1.26 
1.27 
1.31 
1.27 

1.23 

0.99 
1.07 
1.10 
1.12 
1.13 
1.05 
1.13 

MADISON,    WIS. 

1.15 
1.06 
1.11 

Air  mass 

1.18 
1.14 
1.11 

4.69 

3.75 

2.81 

1.88 

' 

1.88 

2.81 

3.75 

4.69 

1.17 

Jan.    1£ 

10 

16 

17 

24 

27 

Aver- 
ages 

62 

M  0.89 
S   1.02 

S      .99 
0.97 

U  l.OS 
S   1.12 

S  1.09 
1.09 

S   1.23 
S   1.21 

S   1.30 

1.25 

:::: 

S   1.34 
S   1.39 

S   1.24 
1.32 

:::: 

3   1.29 
1.29 

1.29 

S   1.18 
1.18 

1.18 

3   1.05 
1.09 

1.07 

1.17 
.98 
1.15 
1.15 
1.13 
1.17 
1.18 
1.17 

MADISON,    WIS. 

1.12 

OMAHA,    NEBR. 

Ail  mass 

Air  mass 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

4.78 

3.82 

2.87 

1.91 

* 

1.91 

2.87 

3.82 

Mar.    1 
1 

J62 
S  0.96 

.83 
0.90 

S    1.07 
Clock   I 

1.07 

S   1.21 
loperati 

1.21 

3   1.36 

1.36 

S   1.42 
S   1.44 

1.43 

S    1.34 
1.34 

3   1.16 
1.16 

S   1.03 
1.03 

S   0.93 
0.93 

4.78 

17 

Aver- 
ages 

Jul.    IS 
2 

6 

8 

9 

10 

16 

17 

20 

25 

26 

30 

Aver- 
ages 

)62 

I    0.61 

.63 

.80 
.77 

0.70 

M  0.73 

.72 

.89 
.82 

0.79 

S   0.86 
.96 
.82 

1.00 
.92 

0.91 

S    1.03 
1.11 

1.15 
1.07 

1.19 
1.11 

1.28 
1.19 

1.38 
1.25 

1.27 

1.02 

1.09 
1.01 

1.10 
1.15 

S    1.10 
1.07 

0.82 

.93 
.87 

.99 
.98 

.94 
0.92 

0.71 

.80 
.76 

.86 
.88 

.83 
0.81 

0.56 

.65 
.61 

MADISON,    WIS. 

:::: 

Air  mass 

.73 
.76 

4.69 

3.75 

2.81 

1.88 

♦ 

1.88 

2.81 

3.75 

4.69 

.71 

May   19 

17 

20 

25 

Aver- 
ages 

52 

:::: 

M   0.64 
0.64 

M   0.80 
S   1.18 

0.99 

:::: 

S   1.05 
1.05 

S   0.86 
0.86 

S    0.71 
0.71 

S   0.59 
0.59 

0.67 

MADISON,    WIS. 

Aiz  mass 

4.69 

3.75 

2.81 

1.88 

• 

1.88 

2.81 

3.75 

4.69 

June  19 

12 

13 

14 

24 

26 

Aver- 
ages 

62 

S  0.84 
3      .83 
M      .62 
S      .69 
S      .71 

0.74 

S  0.94 
S      .93 
M      .70 
S      .79 

S      .79 

0.83 

3   1.07 
S   1.04 
H      .80 
3      .91 
.81 

0.93 

S   1.21 

3      .95 

S   1.07 

1.10 

1.08 

3   1.39 
S   1.10 

1.25 

3   1.10 
1.10 

S  0.99 
0.99 

S  0.86 
0.86 

S  0.75 
0.75 

See  reference  notes  with  current  data 


RAWINSONDE  DATA 

Average  monthly  values 


DELAYED 

DAT* 

ENIWETOH  ATOLLi  M 

1.  1/ 

ENIWETOK  ATOLL.  M. 

1.2/ 

KWAJALEIN.  MARSHALL 

IS.  2/ 

1 

KWAJALEIN.  MARSHALL 

IS.   3/ 

MERIDA.  MEXICO 

5/ 

1010  C 

b 

1011  1' 

B 

1011  C 

B 

1012  MB 

1019  MB 

« 
S- 

If 
11 

_  3 

IS 

S 

J3 

1 

1 

1 
g 

Q 
H 

1 

1 

Wind 

_  a 

'4 

M 
• 

1 

1 

1 

i 

e 

« 

> 

J 

Wind 

■^  1 

•a  E 
ll 

3 

1 
1 

0 
1 

t 
1 

Wind 

is 
ii 

1 

1 
1 

1 

1 

1 

> 

S. 

Wind 

1 

2o 

1 

1 
1 

1 

1 

ja 
e 
> 

I 

Wind 

g 

1 

a 

1 

1 

1 

g 
1 
& 

1 

0 

1 

1 

SURFACE 

31 

5 

27.6 

79 

76 

15.7 

30 

5 

27.8 

76 

68 

9.3 

30 

4 

27.1 

61 

63 

8.7 

23 

4 

27.2 

61 

84 

7.0 

31 

11 

15.6 

94 

76 

4.9 

1000 

31 

97 

26.8 

80 

77 

17.1 

30 

99 

27.0 

79 

84 

11.1 

30 

97 

26.4 

82 

82 

9.1 

23 

106 

26.4 

83 

62 

8.0 

31 

170 

20.2 

79 

66 

7.0 

950 

31 

547 

23.2 

83 

78 

19.4 

30 

549 

23.6 

82 

80 

13.0 

30 

541 

23.0 

86 

77 

11.3 

23 

558 

23.0 

89 

85 

9.6 

31 

606 

16.1 

73 

90 

7.2 

900 

31 

1.021 

20.4 

74 

85 

20.0 

30 

1  .024 

20.6 

76 

88  14. 2 

30 

1  .021 

20.4 

77 

84 

11.7 

23 

1  .029 

20.2 

85 

64 

11.1 

31 

1  .074 

15.4 

70 

68 

4.9 

850 

31 

1.514 

18.0 

65 

88 

18.3 

30 

1.517 

16.1 

67 

89 

12.8 

30 

1  .614 

17.8 

74 

66 

11.5 

23 

1.523 

17.6 

82 

91 

11.5 

31 

1  .557 

13.2 

59 

24 

3.1 

600 

31 

2.032 

15.6 

55 

68 

16.7 

30 

2.035 

15.6 

60 

93 

13.6 

30 

2.032 

15.2 

66 

69 

12.6 

23 

2.040 

15.2 

73 

91 

11.5 

31 

2.066 

11.2 

51 

347 

2.5 

750 

31 

2.575 

12.6 

46 

89 

12.0 

30 

2.577 

12.8 

55 

93 

13.0 

30 

2.576 

12.6 

60 

69 

13.4 

23 

2.686 

12.2 

72 

91 

12.0 

31 

2.597 

8.7 

47 

326 

3.9 

700 

31 

3.154 

9.9 

45 

86 

11.5 

30 

3.158 

9.6 

50 

91 

12.4 

30 

3.154 

9.6 

66 

90 

14.0 

23 

3.162 

9.0 

65 

89 

14.0 

31 

3.172 

6.6 

40 

287 

4.7 

650 

31 

3.765 

6.6 

45 

85 

8.7 

30 

3.765 

6.0 

48 

66 

11.3 

30 

3.761 

6.3 

49 

66 

13.6 

23 

3.771 

6.6 

66 

86 

14.2 

31 

3.773 

3.3 

40 

287 

7.2 

600 

31 

4.421 

3.0 

38 

81 

6.9 

30 

4.421 

2.0 

46 

66 

10.3 

30 

4.419 

2.4 

46 

90 

13.8 

23 

4.425 

2.0 

64 

88 

16.2 

31 

4.423 

,5 

38 

2  74 

10.1 

550 

31 

5.119 

-  1.1 

33 

76 

8.2 

30 

5.115 

-  2.0 

46 

79 

10.1 

30 

5.106 

-  1.7 

47 

88 

11.7 

23 

5.118 

-  2.0 

60 

90 

14.4 

31 

5.104 

-  4.0 

30 

250 

13.4 

500 

31 

5.B75 

-  5.5 

34 

59 

5.4 

30 

5.870 

-  6.5 

40 

82 

9.3 

30 

5.670 

-  6.0 

36 

62 

8.7 

23 

6.876 

-  6.2 

54 

95 

13.6 

31 

5.661 

-  6.3 

257 

14.6 

450 

31 

6.690 

-10.3 

31 

23 

3.1 

30 

6.681 

-11.6 

35 

77 

6.7 

30 

6.677 

-11.3 

39 

85 

8.9 

23 

6.690 

-11.6 

65 

96 

14.2 

31 

6.665 

-13.9 

256 

19.6 

400 

31 

7.593 

-16.4 

30 

315 

5.2 

30 

7.580 

-17.6 

34 

74 

6.4 

30 

7.582 

-17.4 

39 

101 

6.4 

23 

7.566 

-17.3 

46 

94 

12.4 

30 

7.557 

-20.2 

263 

21.8 

350 

31 

6.564 

-23.1 

33 

291 

10.7 

30 

6.566 

-24.5 

29 

93 

2.5 

30 

3.668 

-24.4 

38 

130 

5.4 

23 

8.576 

-24.2 

41 

93 

10.3 

30 

8.632 

-27.7 

254 

23.6 

300 

31 

9.695 

-31.3 

30 

281 

18.5 

30 

9.670 

-32.9 

26 

27 

1.4 

30 

9.672 

-32.7 

33 

169 

4.9 

23 

9.680 

-32.6 

39 

103 

9.7 

30 

9.621 

-36.2 

258 

25.1 

250 

31 

10.959 

-41.5 

272 

22.3 

30 

10.926 

-42.9 

281 

2.3 

30 

10.929 

-42.8 

208 

6.6 

23 

10.937 

-43.0 

100 

6.2 

29 

10.662 

-45.7 

258 

31.3 

200 

31 

12.433 

-53.8 

267 

2^.6 

30 

12.392 

-54.8 

262 

5.8 

29 

12.392 

-55.2 

228 

9.7 

23 

12.401 

-55.6 

141 

4.1 

29 

12.315 

-55.8 

259 

35.2 

175 

31 

13.277 

-60.5 

267 

27.6 

30 

13.232 

-61.4 

257 

6.0 

28 

13.231 

-62.0 

247 

8.4 

22 

13.236 

-62.2 

182 

3.7 

29 

13.154 

-61.1 

255 

34.0 

150 

31 

14.221 

-67.6 

269 

28.2 

30 

14.173 

-66.0 

251 

10.1 

28 

14.167 

-66.9 

267 

7.8 

22 

14.174 

-69.3 

247 

3.3 

29 

14.101 

-65.5 

245 

32.6 

125 

30 

15.300 

-74.2 

274 

22.5 

29 

15.250 

-74.4 

276 

10.1 

26 

15.242 

-74.7 

265 

7.8 

20 

16.246 

-75.0 

259 

3.7 

29 

15.196 

-70.4 

243 

24.3 

100 

30 

16.564 

-78.4 

299 

10.3 

29 

16.536 

-77.0 

344 

4.5 

24 

16.523 

-76.6 

275 

4.7 

16 

16.529 

-76.2 

116 

7.4 

29 

16.506 

-76.3 

250 

19.2 

SO 

27 

17.663 

-76.8 

342 

4.1 

28 

17.837 

-71.9 

75 

10.7 

22 

17.624 

-72.2 

69 

2.1 

16 

17.830 

-72.8 

99 

11.1 

26 

17.769 

-76.6 

236 

10.7 

70 

24 

18.637 

-72.7 

42 

4.3 

28 

18.628 

-69.6 

83 

13.2 

20 

1«.616 

-68.9 

79 

4.5 

16 

18.617 

-70.2 

92 

16.7 

28 

16.570 

-74.2 

226 

6.8 

60 

23 

19.551 

-67.6 

73 

5.2 

28 

19.553 

-66.0 

87 

16.2 

19 

19.541 

-66.1 

84 

7.6 

16 

19.642 

-66.6 

91 

23.5 

28 

19.473 

-66.4 

HI 

2.9 

50 

23 

20.662 

-63.5 

91 

8.5 

28 

20.672 

-61.9 

64 

19.8 

19 

20.657 

-62.5 

65 

14.6 

16 

20.C54 

-63.6 

90 

29.3 

26 

20.585 

-62.0 

72 

2.3 

40 

23 

22.046 

-59.3 

90 

14.4 

28 

12.066 

-58.3 

84 

28.8 

19 

12.049 

-58.0 

67 

25.8 

16 

22.036 

-60.1 

90 

40.2 

26 

11.979 

-58.1 

19 

1.2 

30 

22 

23.670 

-54.5 

61 

32.3 

28 

23.895 

-54.4 

89 

43.1 

19 

23.878 

-64.6 

86 

46.6 

16 

23.844 

-57.0 

69 

58.6 

26 

23.608 

-64.0 

309 

2.9 

25 

22 

25.044 

-52.0 

88 

42.9 

27 

25.073 

-52.0 

69 

51.1 

18 

25.053 

-52.1 

90 

63.8 

16 

25.005 

-54.4 

89 

64.3 

26 

24.963 

-61.8 

303 

.6 

20 

21 

26.603 

-48.5 

88 

43.3 

27 

26.530 

-48.7 

86 

59.3 

18 

26.507 

-49.2 

90 

61.0 

16 

26.443 

-52.1 

90 

71.7 

25 

26.436 

-4  7.7 

292 

2.6 

15 

20 

26.418 

-44.1 

90 

53.8 

26 

26.443 

-44.2 

90 

62.4 

16 

26.412 

-44.9 

91 

67.6 

16 

26.316 

-49.2 

90 

82.0 

15 

26.334 

-46.5 

10 

20 

31 .176 

-38.4 

94 

56.1 

24 

31  .166 

-40.1 

69 

66.0 

9 

31.109 

-39.6 

13 

31.011 

-43.8 

94 

61.6 

7 

15 

33.642 

-34.7 

89 

59.3 

19 

33.655 

-35.6 

88 

61.4 

11 

33.408 

-42.1 

89 

67.6 

5 

5 

35.963 

-32.0 

8 

35.970 

-34.0 

6 

35.672 

-36.4 

4 

5 

37.216 

-35.9 

KERJDA.  Mi 

XICO 

6/ 

MtRIDA.  ME 

XICO 

7/ 

YAP.  CAROL 

NE  1 

5.   4/ 

1016  » 

4B 

1016  t 

IB 

1007  f 

4B 

SURFACE 

31 

11 

20.5 

92 

97 

6.8 

31 

11 

22.7 

86 

93 

7.4 

30 

17 

26.1 

89 

226 

2.9 

1000 

31 

147 

21.5 

85 

105 

11.9 
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30 
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25 
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86 
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16 
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86 
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20 
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84 
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85 
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16 
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69 
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7 

28.649 
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-46.2 

10 

5 
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1/ 

3"/ 
T/ 


May  1962 
June  1962 
August  1962 
October  1962 


5/ 
F/ 
T/ 


December  1962 
March  1963 
May  1963 


Also  see  reference  notes  with  current  data. 
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Chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  June  1963. 
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B.  Departure  of  Average  Temperature  from  Normal  (°F.),   June  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60;  for  first-order  Weather  Bureau  stations. 


Chart  VI.      A.  Percentage  of  Possible  Sunshine,    June  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  June  1963. 


5-----. 


A.  Computed  from  total  number  of  tiours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


chart  VII.      A.  Average  Doily  Values  of  Solor  Radiotion,  Langleys,   June  1963. 
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B.  Percentage  of  Mean  Daily  Solar  Radiation,  June  1963. 


A.     Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.    cal.    cm."  ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,  and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,   June  1963.    Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT,  June  1963.     Resultant  Winds. 
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Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


July  provided  weather  in  almost  endless  variety.  It 
was  cool  and  cloudy  in  the  Northwest,  hot  and  dry  in  the 
Southwest.  Crop-saving  rains  fell  over  the  Northern 
Prairies.  Hot  and  cool  weather  alternated  in  the  North- 
east. Frequent  thundershowers  replenished  the  soil 
moisture  over  much  of  the  Southeast.  Frost  occurred  in 
the  Alleghenies.  Warm  weather  predominated  in  the 
southern  Rockies.  The  following  paragraphs  describe, 
in  a  general  way,  the  weather  over  the  Nation  in  July 
1963. 

July  was  unusually  cloudy  over  the  Northwestern  States. 
The  cloud  cover  held  afternoon  temperatures  do\vn  and 
prevented  radiational  cooling  at  night.  The  highest  tem- 
perature at  Seattle,  Wash.,  was  78°.  This  was  the  only 
July  of  record  in  which  the  temperature  at  Seattle  did 
not  reach  80°.  At  Olympia,  Wash.  ,  July  was  cool  and 
cloudy.  Afternoon  temperatures  averaged  5.7°  below 
normal  and  early  morning  temperatures  averaged  2.  0° 
above  normal.  July  was  cloudy,  cool,  foggy,  and  wet  at 
Stampede  Pass,  Wash.  The  temperature  reached  only  to 
72°  during  the  month.  It  had  exceeded  this  in  all  previous 
Julies.  The  cool  weather  at  Yakima,  Wash.  ,  increased 
the  growers  problems  in  the  control  of  mildew  and  insects 
in  crops. 

Cool,  cloudy  weather  persisted  over  Oregon  also  in 
July.  Temperatures  at  some  stations  averaged  above 
normal  on  only  1  or  2  days  during  the  month.  At  several 
Oregon  stations  it  was  the  coldest  July  of  record. 

Nevada  was  cool  but  sunny,  and  like  California,  re- 
ceived very  little  rain.  Temperatures  at  Elko,  Nev.  , 
averaged  below  normal  on  every  day  of  the  month.  The 
sun  shone  98  percent  of  the  time  it  was  above  the  horizon 
at  Reno  and  99  percent  at  Ely. 

Lewiston,  Idaho,  was  unusually  cool  and  Pocatello  re- 
ceived no  measurable  rain- -only  a  light  sprinkle  on  2 
days. 

Similarly,  July  1963  was  the  driest  July  of  record  in 
parts  of  Arizona.  Phoenix  received  0.  03  inch  of  rain  on 
the  22d.  ,  the  first  measurable  rain  in  87  days.  The 
Rocky  Mountain  States  and  Texas  were  dry.  Numerous 
stations   in  Texas  not   only  received   little  rain,   but   also 


experienced  one  of  the  hottest  months  of  record.  Tem- 
peratures at  Abilene,  Tex.  ,  reached  95°  or  higher  on  28 
days  and  100°  or  higher  on  13  days.  They  reached  90°  or 
higher  at  Denver,  Colo.  ,  on  25  days.  This  is  11  days 
more  than  the  average  for  Denver. 

In  contrast  with  the  dryness  over  western  portions  of 
the  Nation,  heavy  thundershowers  occurred  over  the  Cen- 
tral and  East.  Williston,  N.  D.  ,  received  5.  03  inches 
in  24  hours  on  the  9th  and  10th,  flooding  basements  and 
streets.  Heavy  rains  in  July  ended  the  drought  at  Sioux 
Falls,  S.  D.  Crop-saving  rains  fell  at  St.  Joseph,  Mo.  , 
on  the  12th  and  31st.  Flash  floods  at  Tulsa,  Okla.  ,  to- 
taling 7.54  inches  on  the  27th,  forced  residents  from 
several  homes  in  the  northern  part  of  the  city. 

Well  distributed  rains  throughout  the  month  relieved 
the  drought  from  the  Northern  Prairies  to  the  Gulf  of 
Mexico.  Generous  rains  beginning  on  the  13th  ended  a 
dry  period  which  had  begun  in  early  June.  Louisville, 
Ky.  ,  received  7.33  inches  of  rain  in  July- -the  greatest 
July  rainfall  in  40  years.  There  was  much  thunderstorm 
activity  along  the  Gulf.  Thunder  or  lightning  occurred  at 
Mobile,    Ala.  ,   on  almost  every  day. 

Temperatures  ranged  widely  in  the  Northeast.  Reports 
of  frost  came  from  West  Virginia.  Erie,  Pa.,  registered 
44°  on  July  9,  an  alltime  record  low  for  July.  Buffalo, 
N.  Y.  ,  registered  record-breaking  heat  on  July  1  and 
record-breaking  cold  on  July  6  and  9.  July  5  to  11  was 
the  coldest  of  record  at  Hartford,  Conn.  ,  but  July  24  to 
29  was  extremely  hotover  the  Northeast.  Boston,  Mass., 
remarked  that  the  weather  was  too  dry  for  agriculture  but 
ideal  for  vacationers.  Nantucket  complained  that  only 
three  clear  days  during  the  month  made  July  a  poor  month 
for  the  tourist  trade.  The  drought  continued  in  Virginia. 
Richmond  received  0.  52  inch  of  rain  during  the  month- - 
less  than  one -tenth  of  the  July  normal. 

So,  as  one  might  expect  in  a  Country  as  large  as  the 
United  States,  the  variety  of  weather  was  almost  without 
limit.  Some  areas  were  too  cold;  others,  too  hot.  Many, 
too  dry;  a  few  too  wet.  Few  storms,  here;  tornadoes  and 
waterspouts,   there. 
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Temperature 

Precipitation 

Section 

Monthly  extremes 

MoDtlily  extremes 

Station 

J 

2 

0 

Station 

i 

2, 

(3 

Station 

Greatest 

SUtion 

Least 

°F 

'F 

In. 

/n. 

Alabama 

2  Stations 

99 

29+ 

2  Stations 

48 

11 

Reform 

17.61 

Dayton 

1.72 

Alaska 

Manley  Hot  Springs 

88 

10+ 

Holy  Cross 

26 

4 

Yakut at  WBAP 

9.31 

Tok 

T 

Arizona 

Buckeye 

118 

13 

2  Stations 

36 

14+ 

Canelo  INW 

6.21 

22  Stations 

.00 

Arkansas 

2  Stations 

108 

23+ 

Gilbert 

47 

10 

Blakely  Mountain  Dam 

16.32 

Bentonville 

.53 

California 

Death  Valley 

120 

16+ 

2  Stations 

26 

25+ 

Little  Valley 

1.15 

546  Stations 

.00 

Colorado 

Eversoll  Ranch 

'110 

23+ 

Eraser 

25 

30+ 

Ruxton  Park 

5.52 

Penrose  3NNW 

T 

Connecticut 

2  Stations 

97 

2 

2  Stations 

39 

9+ 

Wolcott  Reservoir 

7.53 

Baltic 

2.47 

Delaware 

Newark  University  Farm 

99 

27 

Newark  University  Farm 

50 

10+ 

Georgetown  5SW 

2.73 

Bridgevllle  INW 

1.11 

Florida 

Jasper  3SE 

104 

29 

Carrabelle  INNW 

57 

11 

Apalachicola  WB  City 

13.73 

Perrine 

.90 

Georgia 

Cordele  Water  Works 

102 

22 

2  Stations 

45 

11 

Embry 

11.42 

Stillmore 

1.73 

Hawaii 

Ewa  Pltn  7  41,  Oahu 

91 

22+ 

Haleakala  Summit,  Maul 

28 

17 

Kahana  883,  Oahu 

25.14 

4  Stations 

.00 

Idaho 

Swan  Falls  PH 

105 

21 

2  Stations 

25 

31+ 

2  Stations 

1.23 

23  Stations 

.00 

Illinois 

2  Stations 

102 

1 

Marengo 

41 

4 

Moline  WBAP 

8.78 

Harrisburg  Disposal  Plant 

1.98 

Indiana 

Gary  Disposal  Plant 

100 

2 

3  Stations 

40 

10+ 

Kentland 

12.69 

Cypress  Dam  48 

1.71 

Iowa 

Elkader 

104 

1 

2  Stations 

46 

9 

Forest  City 

12.29 

Harlan 

1.44 

Kansas 

Fredonia  IE 

112 

23 

do 

53 

10 

Hillsboro 

11.16 

Girard 

.96 

Kentucky 

Princeton 

98 

31 

McKee 

40 

11 

Waynesburg  7NE 

11.49 

Milburn  IE 

1.94 

Louisiana 

Logansport 

105 

23+ 

Tallulah  Delta  Lab 

59 

11 

Marion 

12.79 

Shreveport  WBAP 

1.00 

Maine 

Woodland 

99 

29 

Middledam 

40 

7 

St.  Francis 

7.74 

Lewiston 

1.23 

Maryland 

5  Stations 

99 

27  + 

Sines  Deep  Creek 

35 

9 

Sines  Deep  Creek 

6.12 

Rock  Hall  3SE 

.52 

Massachusetts 

Fitchburg  2S 

101 

29+ 

Barre  Falls  Dam 

38 

6 

Taunton 

5.39 

Shelborne  Falls 

1.23 

Michigan 

3  Stations 

99 

1 

Vanderbilt  Trout  Station 

30 

4 

Escanaba  WB  City 

5.78 

Lanse  2S 

.48 

Minnesota 

Winona 

100 

1 

Cotton  7E 

31 

3 

Canby 

13.61 

Duluth  Harbor  Station 

.97 

Mississippi 

Merrill 

104 

5 

3  Stations 

52 

11 

Scott 

17.05 

Paulding 

1.66 

Missouri 

Nevada  Sewage  Plant 

107 

23 

do 

46 

11  + 

2  Stations 

7.76 

Union 

.75 

Montana 

Raymond  Border  Station 

110 

22 

Lakeview 

23 

25 

Medicine  Lake  3SE 

5.39 

Pleasant  Valley 

T 

Nebraska 

2  Stations 

107 

25  + 

Crescent  Lake  Natl  WLR 

42 

4 

Gavins  Point  Dam 

7.73 

Mitchell  5E 

.26 

Nevada 

Sunrise  Manor  Las  Vegas 

112 

23+ 

Charleston 

26 

27 

Denio 

.07 

72  Stations 

.00 

New  Hampshire 

Manchester 

101 

27 

4  Stations 

37 

10+ 

First  Conn  Lake 

5.60 

Lebanon  FAA  AP 

.58 

New  Jersey 

Flemington  INE 

101 

3 

Layton  2 

40 

9 

Orange 

6.79 

Chatsworth 

.90 

New  Mexico 

Orogrande 

110 

25 

Eagle  Nest 

31 

1 

Cloudcroft  RS 

5.49 

3  Stations 

.00 

New  York 

Hempstead  Malverne 

101 

1 

Allegany  State  Park 

25 

8 

Middletown  2NW 

8.06 

Theresa 

.22 

North  Carolina 

Rocky  Mount  8ESE 

102 

27 

Celo  2S 

36 

11 

Highlands  2S 

12.76 

Rocky  Mount  FAA  AP 

1.16 

North  Dakota 

3  Stations 

104 

25+ 

Park  River 

38 

2 

Cooperstown 

6.62 

Fargo  WBAP 

.66 

Ohio 

Toledo  Blade 

99 

3 

Danville 

35 

10 

Sayre 

8.47 

Middlebourne 

1.10 

Oklahoma 

Great  Salt  Plains  Dam 

111 

24 

Gushing 

51 

27 

Wetumka  3NE 

13.97 

Magntm  Research  Sta. 

.34 

Oregon 

Ontario  KSRV 

101 

21  + 

Ukiah 

21 

12 

Brightwood 

3.32 

4  Stations 

.00 

Pennsylvania 

Bethlehem  Lehigh  Univ. 

104 

1 

Clermont  4NW 

28 

9 

Bradford  4W  Res 

7.30 

York  Haven 

.72 

Puerto  Rico 

Ponce  Mercedita  AP 

98 

16 

Juncos  IE 

60 

14 

Lares 

13.20 

Melania  Dam 

.15 

Rhode  Island 

2  Stations 

95 

26 

Newport 

41 

15+ 

Kingston 

4.69 

Greenville 

2.94 

South  Carolina 

4  Stations 

98 

30+ 

Dillon  4SW 

49 

11 

Longcreek  IN 

13.26 

Rock  Hill  5NE 

.91 

South  Dakota 

Philip  FAA  AP 

110 

25 

Deerfield  5NW 

34 

1 

Brookings  INE 

12.10 

Pine  Ridge  INNW 

1.06 

Tennessee 

2  Stations 

99 

3 

Mountain  City  2 

39 

11+ 

Chattanooga  WBAP 

10.82 

Covington  IW 

1.33 

Texas 

Presidio 

112 

13 

Mount  Locke 

53 

3+ 

Kirbyville  Forest  Ser. 

10.27 

55  Stations 

.00 

Utah 

St.  George  PH 

109 

25 

Strawberry  Reservoir 

27 

1 

Parowan 

2.50 

25  Stations 

.00 

Vermont 

Vernon 

99 

27 

Somerset 

35 

6 

Enosburg  Falls 

6.03 

Newfame 

.50 

Virginia 

2  Stations 

100 

28+ 

Burkes  Garden 

36 

10+ 

Concord  5S 

6.53 

Nassawadox 

.16 

Washington 

Bickleton 

102 

4 

Mount  Spokane  Summit 

30 

1 

Neah  Bay  IE 

6.47 

Dallesport  FAA  AP 

.02 

West  Virginia 

Williamson 

98 

27 

Canaan  Valley 

32 

10 

Thomas 

9.37 

Grafton  INE 

.70 

Wisconsin 

La  Crosse  State  College 

103 

1 

Newald 

32 

9 

Kenosha 

7.11 

West  Allis 

1.18 

Wyoming 

Spencer  lONE 

107 

25 

Bondurant  3NW 

22 

1 

Tennyson 

3.99 

Thermopolis 

.00 

+    And  also  on  an  earlier  date  or  dates 


NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation.     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.     (See  individual  Climatological  Data  for  times  of  observations). 


auiqsuns  ajqisso^j 

5? 

.r\             ,o 

O                                                    CD                         QO 

in                                      IN                  fst 

tNJ   00   CD            ^ 

CTi  r-  r-       a- 

(^   -3- 

CT.  o           CO                1-  O           ^       r- 
gs  o           CD               a.  o          r-       r- 

(^ssuns  oi  asuuns) 

U-.    I^   (^  ^ 

.COin-j^^cotNr-  r-cntninf^^vo 

r-  -4-  en  c>  (?>  rg 
J  rN  en  4-  -3-  (N 

in  en 
in  ^ 

in.O(noe\jr-iiN(N--HCOininog)       r-(>03       tO'Org 

r-»»aDma»ma.  eo  »  <c  r- a.  o- » 

OOOrgmotnmiN— iiN%000        Oenr-t       r-trgo 

D 
■D 

6 

z  - 

s  „ 
s  s 

01-8   XpnoQ 

m   rH  o^ 

CO  o-J-*-JcDcntnr-  ^otNcn^c^(^ln 
--<njfsirgrNjrMr.jnj<NCMiNnj<Nnj<Nnj 

nO   rH   rg   vO    ^0   •-« 

O  CM 

ooooooeM-HO-fOinoo      ^eno      ooo 

^-^  'Xpnop  X|(jDd 

^  o  CD  r- 

oo*inin<frvil^r-^-*cDO-*rgcsj(n 

^  ov  ^  r-  m  h- 

o  rg 

^r-.,-(^cMOO«(Nin.*oo^rt       -Hcnr-      <ooo 

rH                   .-1                    rH   rl                                   _«                          r-t 

e-0  ''"^O 

^  O  rn^ 

tncNjcgnjcn^^f-Hcn  r-.^njooOtn 

^  .-(  oo  (D  m  en 

n^ 

ooor^os'-*Oflo%o<nr-tg3r-o       osm^      if\<H»H 
enenmcM        enfM^eMmrvj        CNen        cm^cm       CMCMen 

T3 

c 

i 

1 

o 

aiOQ 

-J  o  kfi  r- 

(M    fM   (NJ 

+ 

+ 
r-  r-  c>  o  tr>  -o 

IN    CM   ^   rH   rg   CM 

lO   CM 

IN 

+         +    +   +         +                    +                          + 
-J        ^gjinr-ODsJ-CD        r^enen^        oo^^oo       en^ 
(NrMcN^eMfgrg            ^cm 

uojpajiQ 

tu  Z  3  3 

Uj«/)X333   33ljJ33333i/)lu 

I/)         i/)tO(jOi/>iOi/)i/l         ZUIZ               in 

53i0333tiJ         3                            lu 

3  tn  lO  3  3  UJ 

to               to  in 

3                      3 

3   3 

in 

3        UJ  to  3  3  3  3  3         3  3  UJ  3        3333        33 

z       z       zzz               zztotn      zzm          z 

Z         UJ                                                                             Z         3               3 

paads 

d. 
5 

•  * 

r-   P^  ^  0^ 
-*    vO  OJ  <N 

r->finoinoo  ^rtOcnin(n^in(>f\j 
^rsirsi<rfsjmrM<Nfn(nmrMcncn-*(\j 

If    «                * 
ot^  nj  in  t^  tf> 
CM  en  en  <f  m  tn 

^0  rsi 
en  ^ 

in        4-NOsO'-ir-or-        ■d-omrg        r-teD■4^(^       gjw 

uojpajjp  6u!|!DAeJd 

S  UJ  3  S 
t/)  lO  lO 

Uji/^lUliJ3lUUJ3333^33^UJ 

t/)             Z>/li/l         t/>Zi/)Z              VI        i/l 

UJ  I/)  in              Z         3              3        LJ 

3  3  3  UJ  3UJ 

in      in  in  in  to 
i/>          *n  3  (n 

UJ  3  3 
z  in  to 
UJ  3  i/l 

3        310Z3333         3        UJ  3         3333        33 

ztn          zzto          zintnzz             zz 

irt              333              3»/>              Z3                   33 

poads  96DJ8AV 

d. 

CO  in  o  nO 
in  ^  in  no 

>fln^o-a■■*«o.ofSJcoln(Nr-«ooc^c^ 
inr-fS)rH^inin^r^o^r-tsj^<tin 

nO  r^  CT*  (7*  ffl  o 

rsi  CO  00 
nO  nO  h- 

O        OsOsr-«-3-inocn         (>cneMrH        cMr-rgen        Of-n 
>o       ^OsOl^oogjcoin        or-or-        ^soeM-n       coi^ 

c 

0 

'o 
a 

« 

a. 

1 

punoj6  uo 

£ 

o  o  o  o 

oocni-oooooooooooo 

oooooo 

o  o  o 

ooooooooooooooo      oooooo 

|DiOX 

_C 

o  o  o  o 
o  o  o  o 

OOin^OOOOOOOOOOOO 

oooooo 

oooooo 

o  o  o 
o  o  o 

ooooooooooooooo      oooooo 

oomooo  oooooooooo 

ooooooooooooooo      oooooo 

1^ 

sujjoisjapunqi  mij^ 

-t  ^  r^  in 

oooooo  orgooo^oooo 

nO  ^   sO  <f   vO  o 

CO  m  ^ 

OOOOOOOOOrHOOOO        ooooooo 

ajOLU  JO  4DU!   10" 

CD   (M  ^  ^ 

o^m(N(n^<r^--*c>o-t(^'M<JtDa! 

in  --.  4  O  -J  -^ 

o  .-t  r- 

ooooinoooo-«o<^oo       ooooooo 

sjnon  fz  "!  (saioaJO 

_C 

vO  o  r^  ^ 
en  c  r-  !> 

«0^.-i<DO<rcn^or^co  OnOO«c<n 
r-.^inf\i.O(^mtf>j.^rn^rNcDin(> 

^r-40oo^njo^o-<oo^otn 

-t  en  CO  ^  ,0  in 
fM  o  IN  r-  o  o 

o  o  o  o  c  o 

r-  .-»  CM 
«o  OS  in 

(N    rH     CM 

ooooiAo      oor-       tnoo       oo          o       o 
oooooo      ooo       ooo       oo          o      o 

oooooo      ooo       ooo       oo       '"o      o 

jDUjjou  ujoj^  ajnijodag 

d 

CD  en  IN  o 

en  CD  ^  00 
1     1 

OpgojOro-o  ooo{nOirimin%tcNCD 
co^oo•o04^<^<^r-•*cn^o»nocn<D 

sD  -*    -t    O  r-  CD 

O    r^    »n    ^    <D    r-t 
rH    O    rH    O    O    O 
1         1        1         1         1        t 

^  O  CO 

-*  CM  gD 
en  rg  o 

.-tcgoOOOO^Oenorg-*OOeM.-<r-i»HO(no 
O^OOOOOOOfMOOOOOOOOOOOO 

OOOOOrgrgOOO^^^fSirHO 
1                                 1           1           1     1 

OOOOOOOOOOOOOOOOOOOOOO 

|D401 

_c 

<j-  CO  m  o 

iA  o  rsj  sO 

-O  nO  00  (n 

tf^o^ncD^ncD^-^ooJ.o-Hco<JC^f--^ 
r-J3^o-JOiN^<nfMNDaOf^(>»N^(n 

lNln^^r^J^t^^ln-H^sloo^fnc^ 

CM  en  -J  <0  in  in 

en  o  in  -o  r^  O 

O  O  O  -H  o  o 

^   -J    CM 
sO  in  ^ 

OOOOOO      oor-       OOOOOO          o      o 
oooo'-'o      ooo       oooooo          o       o 

oooooo      ooo       C' ooooo          o      o 

M>p 

Lunif  9A!tD|aj  a6DJ3Av 

3? 

o)  <*  h-  «o 
r-  r^  1^  r^ 

sO'Ncgo^tncntDO^rHrMNO'-Hinh-NOO 
r^oo(>eDeD<>coNOcDcooDr^cDC-oi> 

00  in  o  f^  (N  o 

CM  in  vO 
r-  r-  r- 

.*             enr-inm             o-*co             r^m             rgm 
en             ^mr-r-             r-enm             i^r-             <c-t 

a 
I 

0 

c 
a 

1 

luiod  Msp  a6oJ9Av 

uJ 

O  CD  nj  ^ 
r-  xo  r-  r^ 

OfMinr-eocooo^oco-oco^  ^in-N 
inintn<n4--*in-4-^^-t^^>r^in 

C^    ^   rH   -*  in  -J 

r-  r-  r- 

00            ^coosov            (Nin^            c>fM            <nos 
<t             in^inin             in>3-in             mm             m-* 

1^ 

MO|«i  Jo-j^Ze-u!w 

o  o  o  o 

oo^r-oooooooooooo 

oooooo 

o  o  o 

OOOOOOOOOOOOOOOOOOOOOO 

OAoqo  JO   J ^06  "°W 

(>  m  rg  oj 

cDr-r-ooo>o^<fini?*o<foooo 

O    .H    %0   ^    O-H 

in  (M  nj 

cMrHOcnomooofMrHOCMom.-^o.-«OrHO^ 

SIDQ 

+ 

+                + 
cor-i^t>^<>ocorg<i-  ^-njinr-mo 

+  +  + 

^  *o  tn  CO  en  r- 

rH  nj   rH 

O  .-t  o 

+      +  +  +         +                + 

rgj-*ooentncn(NtMa)enocMenenmomo>r-*entn 

fsaMO-] 

uJ 

CO  ^  (7«  tn 
in  in  sO  ^ 

tnr-oo^O%njooo^OooOONO'-^^ 
^^oj(ncn^fn^-*-*fn*<ntn^^ 

-*  0*  0^  o  %o  c^ 
<f  sO  in  r^  in  ^ 

fM  r*-  CO 
nD  in  ^ 

p-enr-moo-4-mr-cDi>oeo(M'Hrgf-i(>ocM^mfg 
in<r*m^mmmmcnm4-mmmminmmm<j-m 

atDQ 

<0  O  ^  00 
ni  nj 

+ 

«nJ^m^ootnlnr-looo^•oo^-«•-^cco 
^        fsj  nj  r-«  r-t        rt       CM        ^  cn  rt  nj  (M 

+ 
^  >f  Oin  lA  tn 
CM  nj  en  rg  CM  CM 

+       + 
-*  <r  fsi 

CM          CM 

enin^o^-*<fco*Oinr-sO>oen^cgen^<o>0-*mr- 
^cMeMfMeMrH^eMCMiNrgcM^cM^eMeMCMiNr-tnjfg 

(sa^BiH 

uJ 

^  -t  O  -t 
0^  O  Ov  O* 

fMr-m.-ir-trHfM*ina*NOfnin^ino 
r-r^sooflO«or^«or-r-\Oco'Oinin\o 

0*  CM  CO  r-  -J-  ^ 
00  ^  c^  o  o  rH 

en  J-  (^ 
o  o  o* 

mrgoomtneD  or-en^o-too^co-jooomr^ 
ootDi>*oooo<t)cooNO>floooa-(>r-a-ooa>r-o 

jDUjjou  ujoj^  ajn^jodao 

Lk 

■*  r^  r-  o 
1     t          1 

in^nj{nina«inmtHn-icDOif\{\i.-im 

o  r-  o  in  fM  (M 
og  O  eM  ^  O  rt 

1 

(N  <r  en 
o  o  o 
1    1    1 

menooc^^-*^e^^nf^^*Oln(^-»*m<^       m 

.-ifNjrg^OOOOOOniOrHOOO 

III                  1    1    1   1    1 

>f^mcMOeM^^0-*0Oinenfgen.-.OO        ^ 
1     1     1     1           II           1     1     1     1      1     1     1     1     1     1                1 

36DJ3Ay 

- 

r-  *  r^  00 

CD  CD  nj  o 
r-  r-  CO  CD 

^njff'OfMsor-o-taso.-fOcninNO 

o  o  o  o  ov  gD 
00  CM  CD  h-  o  en 

-O    IJ>    f^   CD   CO   Ch 

CO  in  en 

CO   C»   CO 

oo<Dmoorgmm^-^m^o•*n4c^r-^otMeM^-m^o» 

cDC^oo-*ocno^nJ■(^flDCDln^o■* 
inin(n.*ininin^inin^in<J--*-*in 

t^^enr-^^-ooo«oeMmencoflOenen^ooeMC^c^o■* 
r-r^-or-ir>f^r-%or*>o»oirvr-r-r-r-^osom^<oh- 

ujnujjuiuj  aSojaAV 

,- 

O  CO  <f  -^ 
r~  ■^  r~  r^ 

(Njtncn*or-r-r-oco%oinosmf\j<fO 
intn(ntn^^*in<t-t-t-t-*-*-*in 

CM  CD  en  in  <r  O 
in  f^  ^  r^  %o  00 

^  ^  en 
r-  r^  r- 

socM^Oen— iOcMr\jr-^fMen«or^o*pg'*'to--«(0 
g5ming)m*og3'0*o-*tr»m^mmm*omin»omm 

lunujjxDuj  a6oj8Av 

^ 

(D  00  fM  rt 
CO  00  O'   o 

ln^nrt^nf^Ju^r^Ocn4■ln^-cn(^a'<^ 
,0«0'*•*^o^n^or-'0<Oln^oln•a■'*ln 

4-  ^  m  oco  (c 
CD  o  a>  o  a*  o 

CT>  (T"  o- 

-Ji^en^fM'fl^oeMOtMmenfHOsen^^mosOtM 
(^c^^-flo^o(^eDp-tDoor^,o(^(^oDoor-^-^o^-^-<^ 

s 

1 

|aA9|  Da5 

r^  ^  o  -c 
o  o  o  o 

c^{nlN^■cDr-<(n<N-l^^J^o^-f--^- 
r\j^oO(>fsjr^^^in^O(N'~«'J<Nin 

oooooooooooooooo 

in  in  r-  r^  00  en 

en  f-  O  CD  O  t^ 
r-.    o  '-'  O  ^   O 
O   OOOOO 

O  sO  -t 
<t  in  in 
O  O  O 

^             <t       O  --I  <X)             ^enrg             ^r-             en^ 
.->              iNOencN              -t-HiN              (N^              -jrg 

o           oooo           ooo           OO           oo 

0  uotiois 

^ 

s 

<t  (>  in  (D 

ff.  c>  -<  o 

0-  o^  o  o 

^pg^O^O'O-OOiniNCOaDinrr.CDr-NO 

(>  ^  ^  CM  in  O 
r^  a  CO  t>  00  o 

o  *o  r- 

00'-«(>cD--tfnvDO       en.-«mo-*        o^mpH       cnr-e> 

(Df^Jc^^■c^fnnJ^^n^Mc^c^omco-t 
ooooo  ooc^ooot^oooo 

oo  nj  ^ 

t>  o  o 
OS  o  o 

cncNOsomOrHO^        ^^J^OC^^        iNtT-J-        f--mo 
or-<too.-.os^o       o*-hOO--«       sOOrH       mo-^ 
o>flDcocroCT>oo       oooooo       oooo       ooo 

(punoj6)  uoj^DAaig 

£ 

O  in  r-4  in 
-^  O  -«  t> 

,0   .O  <N  rt 

OOrjOin^fo^r-cnO'JmrMnja) 
c^^cgcnfMc^J■(n^>J^mrt(N(Nrg 

^                      ^                       J-                                (T^                       ^ 

en  r-  <r  -:i-  o  o* 

0^   -H  .-1  CD  CD  a 
o  ^  o  in  CO  r-. 
>0  -H  in  (N  J- 

a^  r~  ^ 
^  in  gD 
•3-  <N  en 

4-oooOen.O-*r--(N-jenr-.-*r-eni^enooeMCOOOOO 
c^ococ^-*nJ(nc^■-l-^■       o-*-«cMrH^       msOfncM 
^^njom              enmenen              m                   mcM 
^  m                                    en                               ^                   --. 

■ 

1 

0 

< 

< 

CD 
< 

s:  uj      >- 
<  J      tt 

X   _l         UJ 

o  -      s 

Z  >  UJO 

—  I/)  _l  o 

SI .  1- 

cc  z  m  z 

-  D  O  O 

cQ  I  I  s: 

Q 

Z 
o                                            < 

I           g       ^ 

<  LU               »/i                      ^         E 

^O               —         >-          i^         -IliJX         -1 
10<LU                     <<Z         <3>-          D         t- 

<a:i-30i_JiD><Di/^m<       <<< 

_IO>-OUJUJ         0(D<         uja         Q.>l- 

<  I  UJ  O;  h-   I  O  Q   Q:   UJO  isl  O  liJ         313 
uZo:Q:f-_lQ:— zzi-        K    •  lj  u 
ZZ<<UJOO<3— OWO»-X< 
<<aDtDCDUUU.    ni^ii£Zinin> 

< 

z  u. 

O  u.        »- 

rsj  <  X   1-         3 

—  •-  —  O  z  O 

a  in  z  u  o  -J 
<  O  UJ  to  in  tn  < 
<  o  UJ  u  z  s: 

_(  X  q:  =)  —  3 
U.   CL   a  1-   3   V 

<  X  U 

LO  1-  o  < 
Z  —  Q:  Z 

<  ^         < 

v:  in  UJ  ii 
a:       _i  or 

<!-•-< 

q:  f-  X 

O  -  UJ 

U 1  •- 

a: 

Z> 
o                                < 

<                                               3              _J                              O  O  Z 

—  _l               3               U  U   — 

zoz                     i/)tOQ:uj                         inin_i< 
a-j       o                iLuuj           o       ooo:       «-H<  — 
Ouj       >-                 u_J_(<       ou.f-1-       ouui-q: 
u.—       z       3      <ujuj«-       o:u-zzoozz<<z 

—  u.       <  i£           ujOOi/)0<Dujujauj<<U3:o 
-jinQ.uz<ott)zz<z       -jzzuj— aa          h- 

<Q:0         <i^Z         <<I<l-tD<<COQU-li-<<S^ 

uujiujcDuJtoo           to_JZ       trtrQ                t-t-*^ 
i^inisaaiujZLOin       i^— ouuzzzzzzo 
<— _jDDaoooi-<Ouj<<<'<t<<<<i- 
tomcritDUJu i_j_j5:OD-Q:t'>totototom(ninto 

< 

< 

Q 

KlJ  to 

oi 

•— *  s 

OS 
►-J  § 
O" 

l-J 

u 


au^suns  aiqissoj 

o? 

vno^  CO 

CO  -3- 

CO   CO   ON  o               o         o 
^0  ^o  in  r-             t^       r- 

rsj               On         O 

rg  fn  ^  m 
■*  r-  cr  o 

4                     P- 

m      00 

(tdsuns  oi  asuuns) 

Sl^iUai    'J3AOD  X)|S 

in  o  in 
in  .o  in 

-t 

ON 

^co^r-ON^-3-'Ha3         ^infNj 

^0^0'O^Oln^-ln^OND              vO*©*© 

OininJ-Otn^ON 
inin^sO^OsOvOin 

m  (D  CO  eg 
r^  4-  m  gj 

O"                 -3-  ON 
O               r^s  ^ 

ON     0>    ON 

-*   >f  -3- 

0 
T3 

1- 

0 

01-8  ''^pnop 

<N  in  -jd  tn 

o  oo 

- 

- 

ONin.-i-d-r-.-iin(Dm       ooon 

oDOj^cnOrnrgr-i 

S"-"" 

O                      -t   rH 

g)  (^  r- 

l-t  'Xpnop  Xiijoj 

r-  r-  o<M  en 

tn  ^  ^ 

::; 

:i 

oor^^rMOfnr-jsO        tnoNO 

^r--xOfNjvO<n^rg 

m  o  m  tn 

^              ON  m 

^  tn  ^ 

E-0  '-"DSQ 

(N  c^  co^o  in 

"-" 

- 

^ 

sOsDcnrHrsioen^rsj         o<Nnj 

ONrg^sDinr-inoO 

^03^0 

;::      2;q 

::::2 

-0 

c 

E 

0 

aiDQ 

1^  ;i!^!il 

+ 

ON 

ON 

ino>ONr-0D       oocorsf^feoofn 
rg        rg        .-t                   rg  rsj        .-(  rg 

o«  -o  nO  sD  JJ       r- 
rg        rH 

On   in    vO   (^ 

+ 

rH    O    O            -* 

>r  o>  r^ 

uoipajjQ 

3    SZ  2 

Z 

z 

3   3  3 

3 

3 

3 

UJ3UJIJJUJ         333UJ333 
i/l.y)iOi/1         ZZ         Z  <J^Z 
31U                            3 

3  3  3  Z  3        UJ 

10  z  z       z       z 

3          3 

z  z  z 

UJ  3  3        3 

3 

Z  UJ  UJ 

z 
z 

p^ds 

vO  %o  o 

* 
CD 

•3- 

O 

«    «                             «    *          4>    *    * 
o-orgoin        ^minjjsoco-* 
rg  ^  (n  ^  en        ftj  «a  tn  rsj  (n  in  ^ 

en  ■*  >j-  in  CD       O 
(N  (n  rg  tn  m       tn 

« 
^  fNj  ON  fn 

<  < 

^  m  gD       o 

m  ON  rg 
tn  rg  ^ 

UOjpSJIp   6U!|IDA3JJ 

Z    UlUJ  UJ 

to 

3   i/l 

3 

3 
Z 

3 

lO 

33        3U-I        liJUJ33i/53liJ 
LJ                     3   3               UJ 

3   3   3         3         3 

l>^           U)          to          l/l 
3                                  3 

3  Uj  UJ  UJ 
I/)  z  z  z 

3  UJ  UJ 

3  3  3         3 

Z  ly^  I/)       in 
3         3 

lO  UJ  3 
i/l  ■/) 

paads  a6DjaAV 

d. 

rH     CnCO    O 

O   J3  J5 

vO 

rH 

^rsip^OCDOr-ONgsgDr-i^ 
coaDoorgomONCor-r-^cD 

^O  ON  rg  .*  ^        O 
sD  in  sO  nC  sO        oo 

gD  CO  (n  r- 

r-  o  CD       m 

O  en  m 
P-  CO  <> 

c 
o 

0 

■q. 

§ 

1 
J 

punoj6  uo 
i^fdap  uinLuixD\^ 

_c 

o  o  oo  o 

o  o  o 

O 

° 

OOOOOOOOOOOOO 

OOOOOOOO 

o  o  o  o 

ooooo 

OOO 

|D(Oi 

_c 

o  o  oo  o 
o  o  oo  o 

o  o  o 

o 

o 

o 

o 

OOOO   OOOOOOOOO 
OOOOOOOOOOOOO 

OOOOOOOO 
OO   OOOOOO 

OOOO 
O  O  O  o 

ooooo 
ooooo 

ooo 

OOO 

ll 

sLujotsjspunm  H(]M 

m  rsi  oor-  m 

in  h-  o 

-T 

- 

-^gDONin^fsj        .3-r-tcnr-40m 
^,-H^^^rg        ^rg^rgiN^ 

<j-n^pg^inoooonj 

OOOO 

rj        o  fsi  m 

gj  m  m 

ajoiu  JO  H3U1   10- 

r-l    (M     ^<S    ^ 

a>  o  o 

r- 

en  -d- 

^gmcn^cn^oc^>-^lntnfn,ocD 

cnso-JfngaoD^-j 

O-OO^-O, 

O    rH    O    ■*   O 

ON   p-  gD 

sjnoi|  t-j  uj  (saiDSJO 

d 

<i  in  j-r^  ^ 
o  o  oo  o 

,-.   ^   CO 

«o  m  r- 

o 

r-  00 
in  o 

o  o 

cOrgcor-oofnONDinrg,-(inrNj 
fncoorgooO.O'OfnogrgcD  -* 

in^rgrgo(noOr-.^mrgO 

r^J^n^ocDmrgON.~l 
rHP-sDOONO«sDrt 

rMfNjOrH^^^^ 

O  -*  rg  m 
On  p^  ^  m 

rg  O  O  O 

O         rg 
O         O 

gs  CO  o> 

<n    O'    rH 

pujjou  ujojj  ajn4Joda(] 

c 

O  O   CM^  <X\ 

o  ^  oo  ^ 
1     1       1 

in  CO  ON 
^  nj  O 

rH    O   O 

o 

1 

o 
1 

Oin(M.-.cna)<rtDr-^rgr-«^ 
co--.Orgin(n^ON^cnoNino 

inoin^(Monj^<ffMOOin 

1     1     1     J     1     1     1          III 

inOr-P-  OrvitncM 
rg^^sOin^cnr-- 

OtnrHfNJ^^nHO 

1        1    1 

ID    P-                 rH 

mm        (A 

rg  o        O 

1 

rH    rg    nO    rH   ^ 

rg  -3-  rg  om 
OOOOO 
1      1      1      1      1 

On              Q^ 

o       tn 

|Dtoi 

_c 

o  in  mm  m 

^  m   inO-  rg 

w  .-H   oo  o 

nj  c^  fM 

vO 

sO     ON 

O  ^ 

r-coo-*sOON(<ir-cDa)rM^^ 
(*i.i>j-gD--«r-(NwcnONp-co^ 

-*r«jfno.*^-*cn 
r--<orNjr-.(no.in 

^comcnr-gDP-p- 

O  ^  On  en 
J-  o  rsj  sO 

rg   rH    O     r^ 

O         -* 
O         O 

gi  o.  rH 
rH  o  en 

^   -3-  P- 

X,,p 

ujnL|  3A!40|aj  96DJdAv 

3? 

^  ^  r-  --« 
-3-   -J  <N  J- 

1^  r- 

•o 

s 

nj        coo             rr\  ^        r-r---< 
CO       r--r-            r^r-        r-r-r- 

r-  r\i  p-         J-        p- 
r-  CO  f^        f^        r- 

On  (n  r-.  rg 
f^  nO  r-  1^ 

"^^                     1^ 

g>  nO 

0 

lujod  Map  a6DjaAy 

u^ 

CO  CO  (D  O 

^  <j-  r>  in 

nO  o 

•o 

vO 

r-       r-r-            i^r-        p-r-p- 

co  to  o       o-       o 
gD  gD  r^         g3        i^ 

CO  gD  p-  00 
o  ,0  g3  gj 

On                 r- 

00   On 

m  m 

6  0 
Z"° 

MO|aq  JO  -j^ze  -uiw 

o  o  o  o  o 

O  O  o 

o 

O  o 

cooooooooooco 

OOOOOOOO 

OOOO 

OOOOO 

ooo 

aAoqo  JO    J   06    *°VI 

O  O  in  sO  O 

r-  o  en 

;^ 

in  tn 

(<ir-.o^rgineo»ONOONrgin^ 

eorHOON(nr-ONrH 

OOOO 

gj  en  00  CD  rg 

m  tvj  ■* 

9400 

*o  m  o  en  in 

a*  o*  <7> 

o 

+ 
O  O 

+ 
cnrg^^rg^sOinrg,3-^inr-t 
rg^cn^r^CMoj        ^rgr-irgf-t 

+ 

+       +  + 

CO   -H   rH   r^ 

+ 

rH  (D    00    tn  rH 

rH  rg  rg  fsj 

^  o  o 

4saMoi 

u.' 

OI  in  rg  CO  r- 

^  ^o  <M 

-T 

o*  >o 

oog^rginmcoc^rgaDP-m^O 

%ONor->or^«or-r^NONO«op-p~ 

ONOr-.-Hrg(n(n<f 
mom  .ONOm.o»0 

gj  ^o  'O  *o 

gj  ON  ON   gjfM 
^  m  en  <)■  ^ 

O  m  m 
*  -»  m 

aiDQ 

+             + 
in  rg  in  in  f\j 

(M 

+ 

00  r- 

+       +            +  +           +       + 

f-ooD<-Ha>ocDr^or^>or^ON 

<N  ry  tn        m            m            nj 

gjsOcop-r-'OOiO 

+  +  +  + 
gD  tn  rg  CD 

+        +   +  + 

r-4   r^    ^   ON   ^ 

--- 

jsdi^ejH 

uJ 

^  CT*  a>  o  m 

CD   O^   CT«   O  O 

r-  in  in 

(>     C    ON 

On 

00  o 

On    On 

rg^inin^^r^inco-J-NOinoo 

rgom*%orgm%o 

OnOnOnO*OnOnOnOn 

m  ON  ON  r- 
00  tE  <r>  CO 

ON  r-  en  m  ga 

On   Oi    On    On   On 

O  m  ON 
0»  O  O" 

jDiujou  ujoj|  ajoijodaa 

ul 

sO  in  -*  ^  -3- 

r--  r-  o 
o  o  o 

1 

O 

o 

1 

gDinco(nin^O-»^<J-nH^m 
OO^^^onj^^OOO^ 
1                1                                 1 

mo-*r^0DOrgg3 
1     1     1      1     1     1     t     1 

m  ON        * 

O   rH           ^ 

1       1        1        1       1 

ON                f^ 

0  o 

1  1 

a6DjaAY 

,- 

sD  in  J-  O^  (7v 

o  o>  o- 

m  (N  ^ 
r-  r--  r- 

■o 

O  vD 

o>sOO(ncoO(nrgONj-^r-o- 
ooJ■'-^-*nJ•*tn^g.-^rHrH(n 

rgcom-t^O^-J 
r^ino-oogjoo 

^  r-    rH  o 

m  o  (D  ON 

esi  r-  O  O  O 
t^  gj  <j  r-  p- 

CM    rH    O 

o  rg  m 
(D  p-  r- 

Lunujjuiuj  a6DjaAY 

uJ 

c^  .-<  oj  in  ^ 
^  ^  in  <o  «o 

>0  nO  «£) 

-o 

ON     00 

incninf\)Os^o>^0(ninfM<i-in 
t^p-r-r-r-r-t^r^f^(^r-r-p~ 

r-p-ONff-omo-M 
sO-O-OnOP-nOP-P- 

CO  -3-  o  tn 
gD  r-  r-  r- 

gj  r^  00  gD  tn 
m  ^  ^  m  m 

rH    rH   gJ 

r-  gj  vo 

ujnLUjxoLu  a6DjaAY 

uJ 

-3-    O  ^   ^   nO 

o)  o^  c>  o  (^ 

sss 

r- 

On    CO 

r-ON(noooo*Otnoo.-<ors/ 

COCOOnOnOnOnCDOnO^COOnO'O' 

f^moo^r-oo 

cOcOOnO>OnOOOnOn 

m  r-  sO  m 
00  CO  CO  oo 

On  00  nO  moo 

ON  (»>  -3- 

oo    CO   CD 

£ 
a. 

laAai  oas 

5 

iM  C  in  ^ 

fn    ^    ON    O 

O  O  o  o 

o  o 

o 

o 

m         ^in              ON^         ^fwyc 
a>        p-r-            r-cD        p-com 
O       oo             OO       ooo 

gD  m  ^         CN        ON 
g?  r-  gD        p-       o 
OOO         o        o 

sO    ^    O    ON 

sD  >o  sD  r- 

o  o  o  o 

o                o 

m  m 
o  o 

0   uoiiDi5 

^ 

S 

-J  <j  r-  -*  ^ 
tn  J-  r-  CO  sO 

CM  O  in 

4-  CD  tn 
^  o  ^ 

O   O   O 

<*■ 

o 

o 

rginrg.o-*              Oin        o^  ^  -4 
in-OP^-^vO              sOrn         -d'^OP~ 
ooooo           oo       ooo 

o  o  r-  ON  r-  m  m 
CO  gj  On   rg  m  -t  4- 

CO    t^    O     O    O    O-    r-l 

ON   ON  O    O  O  ON   o 

ON  o  rN.  -J 
^  g^  m  rg 

OOOO 

P-              r-     rH  <NJ 

rH        <f  gj  gD 

ON           00    On  CO 

m  r^  o) 
nj  o  CM 

O  ON   On 

o  o-  o- 

(punOJ6)  uojiDAaig 

ill 

.d  en  tn  o  On 

in  .-1  rsi  CO  -o 
r-  sO  in  <!■  ^ 

r-  ON  .D 

r- 

IM   -J 

fn^(»i<rin<fo-r-sD(ncoo>in 
.-.mrHnj        ^            o^in^.-< 

OOvfcomm^cD 

CO  O  .-H  m  en  gj         r\j 

rH  r-  ^  m 

CO  o  en  en  4- 
tn  o-  fn  ^  <f 
CO  1^  O-   -*  -J 
rg  ^  >f  rH  J- 

-3-  oo  O 
en  gD  o 

c 

0 

■z.      -z. 

^     o 

a      — 

o      a      K- 

Q         LO         W 

<               •^. 
q:       c       D 
O  <  CJ       -i 
-J  i/l  <£  Q          O 
O  O  a  iiJCi  _i 
U  E   O  >  2   CO 

<  _J  Z  <   LJ 
-J  O  lijo:  D 

<  u  oo  a 

u 

u  a       z 
UJ  O  O  UJ 
z  a  tt  > 
Z  UJ  o  < 
o  in  u.  I 

U  Q  h- 

—  a  3 

a  <  Lu 
tn  I  z 

d:  z 

<  O 
3  1- 

<  O 
_l  z 

Q  E 

3 

< 

en 

s: 

-1 
o 

U  3  Q. 

< 

u.  z 

O  O  -1 

f^  o  < 
LO  z  z 

Q   X   I 

<  < 
3   3 

I 
X                                                     < 

<  U           lU                                                          UJ 
_l<           _1                 I                 =)   LU          CE 
<OUJi/)_)         3U                     UJ 

outoa— ■           <           <i/)      y 

—  —         UJ>»-CUJ               _ti/)         _J 
Q:I<>Z'/)ZfD         00<         < 
0'^ZEOUJ<                QUX         CI 
_J<0         i/13_l~--Z<<< 

u — ii-t-^      ujS2:<Ln-jcL>- 

<:^au>-v<<_JZ_l2iO 

a<o<uj<— -^a:uj<<uj 

<QU_-)i^_l5SOat-l-3 

13 

LJ 
<                                                    _J 

■-                                                    -1 
O                     i/1                X    - 
Q          <  <  3                <  > 
O  to  K  1-  CO                Z  lO 
UiZZi/lZZ         Z< 
OUJ<:3DOLJ<3: 
X_IO_(»w'S>0 
>-(-Z)0<0<I 

—       Zi 
<        _i  — 
3         3D 

I   O  O   3  => 
_l  Z   I  X 

-O  <  - 
I  X  V  _l 

3 
Z  3 

CM  -O 
■*  ■* 

iO   I/) 
-1  -1 

_J  _l       o 

0  <   <  Z  _J 

1  L-   U-  O  -J 
<                       1-   LJ 
Q  UjO  O  i/>  h- 
-  i/l  X    X  -  < 

—  <   <  3  U 
OQ  Q  UJ  O 

m  —  —  _j  a 

UJ  >- 
a.  < 

<  3 

lO         TO 

o      o  z 

z 

—  D  O  O 

_(      oo 

-1  O  <  < 

r-  q:  u  u 

<   X  I 

duji^suns  d|qissO(j 

6? 

r-  r-       CD 

r-  r-  p- 

0  f\J          IN 

^£l    r-l            in   ^D 

-0  CD        r-  r- 

-1- 
gD 

in  p^ 

g? 

S 

in  OD  A- 

so  nO  in 

^  ^          0 
00  r-           r- 

(^asuns  04  asuuns) 

-T     CO    a^  fNJ 

-J   -J  -J  -* 

0     '-     ■?<     -H 

in  Ul  c>  r-  0 
<r  J-  ^  ^  in 

cn  sD  rH  oj  in 
^  <n  en  in  -r 

nO  -J-    f\l 

en  CO  gj  in  nD  vO 
^o  -o  ^  gj  gD  lA 

CD    rt 
nO  0 

0 
■J 

to  in          gD 

en  m  gD  00  00 
-*  <r  ^  J-  ^ 

0 
-0 

d 

z  - 

> 

01-8  ■'*pnoD 

0  m  ^•^- 

r-^>r,^ 

.0   -J-   CD  CO    0 

0  lA  -H  tD  ,0 

OsO  r- 

0  ^  ^  0  r-  o> 

en  en 

N» 

0  CD            On 

gD  -o  in  nO  m 

/■^  'Xpno|3  X||iDd 

o  'H  m  0 

tn  r-  (D  0 

^  in  0  o>  ij> 

0  r^  0  <N  .M 

(N  r-  -t 

tD  0  0  to  CM  en 

^    ^(N    rH    CM    -< 

in  CM 

:^ 

•*    0            nO 

^  -*  in  A-  <f 

E-0  '■'°»D 

in  fsi  ^  J- 

^  ov  CD  r- 

>*  (N  m  ^  csj 

lA  ON  0  ■-<  -a- 

On   CD    0 

en  in  0  en  CM  On 

en  »o 

•0 

r-  en        sO 

^  ^  r^  00  AJ 

c 

1 
0 

atoa 

+ 

rH    O^    0    0* 

^   >0  O)  CO   O' 

■*  r-  On  ^  r- 

+  + 

CO  ■*   CO 

rg  nH  CM 

J-  ^cn  ^  00  ^ 

AJ 

+ 

- 

J'  en  o«        <f 

0    ~J             ^    rH 

uojpajjG 

:i  3  3  3 

z  z  z  z 

3 

3   2  UJ   3 

z  z  z 

z  z 

Z   3  in  3  UJ 

Z        t/)  z 

3  Z  UJ  Z   Z 

^       z 

3   3   3 

in  »/) 
3  3 

UJ  3  UJ  UJ  3  UJ 

z       z  z  in  lo 

3   3 

Z 

3 

z 

3  3  3         3 

Wl  z  z        z 
in 

UJ  3      UJ  in 
z      10 

paads 

0*  ^  miA 

*  » 

0  fM  sO   0 
en  ^  cn  ^ 

*       * 

m  f\j  f\j  0  -t 
en  -t  -*  in  in 

* 

■*  IN  CM    -*  AJ 

-a-  ^  in  in  ^ 

*    * 
en  -1  sD 

•   * 

AJ   0«   sO    0   nO   AJ 

CD    vD 

en  CM 

s 

* 
en  OP-        r- 
J-  -f  fM         rg 

* 

J-     .-.               -.ON 

Al  en       en  in 

uoji^ajjp  SujijOAajj 

UJ   "/)  UJ  I/) 

I/) 
I/) 

3  3  3  i>l 
Z  Z  I/) 

UJ  UJ  UJ   l/>  l/l 

10  I/)  i/> 
-^  in  c/i 

3  in  m 

10 

3  33  3  3  m 

1/)  m  in  wi 

3  m 
in 

3 

3 

3  3  3          3 

in  in  in 

3  3  3  3 

10  10  Z  Z 

3 

paads  aBojsAV 

5 

CO    <N   (NCO 

m  -J  tn  in 

in  r-  nO  CO 

0  -H          (N  (D 

eo  CO        CO  r- 

in  CD  P~  0  Cv 
^  m  en  ^  0 

sO     vO     ON 

g?  ^  in 

gD  in  Ai  r-  0  r- 
4^  in  r-  in  CM  (> 

en  0 

2 

^  CO  <»■         0 
^  CM  ^         ON 

«0  '-t  ^  sO  J- 
«0  CO  gD  0>  CO 

c 
.0 

0 

'5. 

0. 

So 

punoj6  uo 
4(dap  Luniuixow 

_c 

0000 

0000 

00000 

00000 

000 

000000 

0  0 

0      0 

00000 

00000 

|D101 

_c 

0000 
0000 

0000 
0000 

00000 
00000 

00000 
00000 

000 
000 

000000 
000000 

0  0 

0  0 

0     0 
0       a 

00000 
00000 

00000 
00000 

1- 

SLujOjSjapunm  m;^ 

•c  0  r-  r- 

0  r-  r-  0 

lA  r-  in  r-  gD 

J-     ^     r-.    CO     0 

•"-" 

r-  CO  ON  On  0  0. 

"- 

AJ 

.0  en         ^D 

in  in  Al  ^  in 

ajoui  JO  1{:>U!  iQ' 

rt    (D   0  0 

en  0  nj  0 

0  r-  0  h-  0 

(N  CO   C>    sD  r- 

0^  ^  ^ 

i-l   CD   On   r-   CD   On 

:^" 

en  in  ^ 

0^  .c  p-  -H  0 

h-  01^  r-  0 

sjnon  f  J  "!  IsstDSJO 

_c 

<t    0^  0  ■£> 
in   -.  rfMN 

CD  in  <r  CD 
tn  ^  en  (E 

0*  0  en  in  tn 
»N  ^  en  0  -^ 

CD   ^  (7*    ^   0 
.0  0   IN   CO   0 

^  ^  ^  rvj  0 

t^     r-H     r- 

in  tM  -H  ON   CM  in 

^  in  in  ON  A-  in 

^   CM   CM    0    ^  0 

0  ^ 

CD    0   0 

in  lA  CD 
000 

rg  _,  ^   .£)   <r 
r-  in  tD  o-  0 

0000^ 

CM  en  en  0  0 
^en  r^  Oin 

jOLUjou  Luoj^  9jn4JDd3G 

d 

in  0  0  ^ 
in  0  -.f^ 

CD  en  <o  -* 
(T  r-  ^  0 

CO  lA  r-  eM  -3- 
r-  0  CO  h-  (> 

IN  0  eM  0  ^ 

1 

>3-  in  r-  <J- 
0  in   J-  On 

0000 

1          1     1 

cn  0  r^ 
0  en  en 

f^  0  en       r- 

-4-   AJ   0           AJ 
1        1               1 

0  0 

1  1 

m  CD  ^ 
tr\  -t  CO 

en  en  rH 

^  nO  en  rg  in 
ON  r-.  ^  ^  r- 

0  ^  0    AJ   ^ 

m  O'  r-  0  in 
^-  0  1^  in  fM 

0   0   0   0  AJ 

Ptoi 

c 

CD   ,c  -JDr- 
co   (^  in  ,0 

0    0    0    rH 

rg  ^  .0  --^ 

CO  'H  CD  O^  tn 
r-(  0  en  m  r- 

>0  J-  ^  rsj  CO 

^  r-  rg  en  0 

J-  (N  IN  -H  r- 

4-  IN  m  en  Aj 

<r  CO  en 
en  ^  en 

-J-  r-  r- 

^  tDOD  0  en  0 
en  On  AJ  -J  ON  0 

in  0  lA  ^o  in  n^ 

nC  in 

0*    r-l  QO 

«o  o-  0 

0  0  At 

en  AJ  00  r-  CD 
en  1^  in  ^  CD 

^   rH  (N  AJ   CO 

^  ON  On  -H  r- 
rg  rsj  ^  rg  g-i 

X,!P 

ujni^  dA|4D|aj  a6DjaAy 

S9 

fsj  GO  sO  <-g 

r-  j:  sO  r- 

ni  r-  4-  P- 

r-  nO  r~  ^ 

?;;;    ?:f: 

gD  r-.  ^   ,0   0 

^  in  in  ^  ^ 

fM  rg  gj 

r~  r-  f- 

^  0  a  <t       0 

CD   CO   00   CO          f-- 

00  ^o 
1^  r- 

^ 

-»    nO           0^ 

.0  CO         .0 

On  -.  en 

in  r-  lO 

0 
0. 

1 

luiod  Map  36ojaAV 

uJ 

4-  fNj  ^  in 
>£   -C  tC  ^ 

•0  0  J-  <> 

vO  %0  >£  tn 

^  in        sO  in 

vo  or-  1^  ^ 
nO  no  in  no  -o 

-^  en  nO 
nO  gj  nO 

r-  r*-  r-  r-      r- 

0  0 

>0   'O 

A) 
-0 

0  CM           On 

nO  no       in 

ON  ^   CD 

in  <o  in 

1^ 

MO|aq  JO   J   jt    uiw 

0  0  0  C 

0000 

00000 

00000 

000 

000000 

0  0 

000 

00000 

00000 

aAoqo  JO   J   06  "°W 

CO   lO  cn  -J 

in  >*  ^  rsi 

1^  rg  ^  0  ^o 

rg  CD  r--  0  A] 

en  0  rH 

in  00  >f  00  ^  CD 

tM  <N  Ai  ^  AJ  CM 

*  *n 

en  m  CM 

0  0  ocn  r- 

en  ON  CO  0  0 

stoa 

+    + 
0000 

rH  0  0  0 

■^  0  <D  ■&  -* 

+  + 

Oin  0  0   On 
^  ^  rg  _,  rg 

.-t  0  r-t 

+ 

en  -3-  1^  in  in  CM 

AJ  CM 

+ 

>n  On  0 

+ 

On    On    0  0  0» 

+ 
ON  O"  0  o>  <> 

lsa/AO-) 

ul 

^   ^  0  ^ 

-H  p-  0  r- 
in  -T  in  J- 

'^'^'^^:^ 

nO  ^0  in  sO    •£! 

<f  in  in 

^o  «o  p—  »o  r—  >o 

■*  ^ 

0  0  00 
in  .0  •* 

ON   in  ^  .-1  ^0 
^  in  m  ^  -t 

ON  AJ  »0  CD  ^ 
en  in  *  -*  4- 

aiDQ 

C^   (N   CM  ^ 

---;:]- 

+          + 

fg  fM  en  fN  CM 

+ 

0>    On   O^ 

+   +  +   +  + 

+  + 

^    CD 

+        + 

+        + 

^  rg  ON  Al  p- 

+             + 
r^  00  ^  AJ  0 

lsai|B!H 

iL 

0  f^  CO  ,0 
0  c^  o*  a> 

0  sD  tn  en 
ON  ffv  ff^  c^ 

m  r-  CO  <t-  ^o 
o>  c^  c^  c^  CT« 

^  en  <f  ^  ^ 
00000 

,-.  CD  ^ 

ON  in  ^  en  en  en 
(^  0,  ON  ON  0*  0 

en  <f 

ON    0^ 

r-  CD  in 

O-    ON    (> 

r-  CD  nO  AJ  .-1 

On    On    CD   On   t^ 

0  4-  ^  nO  in 
c^  c^  o«  On  00 

piujou  ujojj  sjnijDdao 

ul 

CO  r^  -t  -3- 
0  rH  0  eg 
1     1     1     1 

^  ^  CO  c^ 
1     1     t     1 

^^00.-. 
Ill          1 

--t  0  ^  r- 

(N  en  0  ^ 

^  CO  en 
J-  m  Aj 
1    1    1 

-3-  CM  -.       in 
000       0 

o  oc 

en  0 

in  0  -J 
0  -H  ^ 
t          1 

0  0  cn  «  fM 

r-l    ^    0  0   0 

1 

en  ^  ^  IN  en 

0    0    -H    ^    0 

sBojaAv 

uJ 

0  tn  CO  ^ 
-t  -t  m  ^ 

1^  -H  ^  r- 

sO  en  en  ^ 
r~-  r-  r-  r^ 

in  c>  in  nO  eM 

in  in  r\j  g5  t*i 
r-  r-  r-  r-  r- 

rg  en  «o  tn  ^ 

0   AJ   ON   0    AJ 

CO  tr>  p-  to  CD 

en  gD  (D 

AJ  en  4- 

org  nO  CM  OA- 
^  eM  tM  rH  en  en 

in  ON 

>0    sO 

nO   0   ^ 

r-  00  r- 

On    r-    CO   f--    0 

-H   4-  A-  !-■  0 

r^  r-  «o  no  h- 

rg  in  in  0  m 

f-  ^  ^  tn  r- 
%o  A-  f^  f--  -c 

ujniuiujUJ  aSoJaAy 

.- 

^  m  en  in 
>o  <o  <c  <o 

lA  ^  en  f\j 
>o  0  0  nO 

in  .0  nj  r^  m 
•0  >o  >o  ^£  ^ 

ON  O-  -3-  O*   AJ 

■C    «0   nO   ^D    f^ 

^  <f  in 
'O  -O  nO 

0  en  in  en  sD  en 
r-  r-  A-  r-  p-  p- 

r-  r- 

in   r-l  AJ 

nO  r-  no 

r-l    sO   tSI   >C   >-* 

0  nO  nO  in  nO 

en    -*   tC    rH   On 

in  -o  lA  <o  in 

ujnuJixDui  96ojaAV 

- 

sO   ^D  if^  in 

(7-  in  <r  nj 

CO    CO    CD   CO 

gj  •£)  m  »£  ^ 
CC  CO   CO  CO  <E 

0-  0  0   0   CT' 

.J  en  a-v 
a;  CO  CO 

rg   rM    ^    0  0  -* 

0     0^     ON     0^     ON     0> 

r~  00 

CD  ON  r- 

OC  CD  CO 

rg  J-  <r  0  ON 

^  in  in  in  nO 

CO   00  CD   CO  f- 

in 

1 

laAai  Das 

^ 

s 

0  0  fM  r- 
in  ,0  in  <r 
0000 

0000 

rsj  f^        (N  -t 
in  <J-       mm 
00        00 

CO  ^  -J  0  0 
^  ^  0  en  Aj 
00000 

in  nO  tf> 
000 

J-    On    lA    ON            0 
nO   nO    lO   nD          «£> 
0000          0 

m  ON 
0  0 

0 

AJ   ^          O^ 
en  J-        en 
00        0 

0  tn  ^ 
000 

0   U0!(0(9 

^ 

s 

.-«  0  -t  0^ 

en    ^  CD  -. 

o>  0^  CD  c^ 

C>    t?^   CT-  O' 

0  c  en  in 
a  -4  0  r^ 

0  CD   CO   CO 
0  CT-    C^   C^ 

->  CT-    .0  0    sO 

0  en  ON  rg  en 

c>  00  CO  r-  CD 

0  J-  0  -H  r- 

-O  Aj  CO  r-  ^D 

ON  0>  CO   (>   0^ 

en  Aj  00 

-*    r^    nO 

00  CD  On 

On   On    On 

^  0  'H  CD  en  CO 

AJ  <J-  in  ^  0  >0 
^  ^  --H  "-■  ^  0 

000000 

CD    CD 
CD    0 

<^  0 

0 

0 

CD  ^  1-         0 

On  m  en        p- 
00    0  r^         f^ 

0^      0     0               ON 

f-  en  -»  rg  en 
o>  X  —1  r^  Al 

CD    (D  ON   00  On 
<>    On    ON   t>   ON 

(punoj6)  uo[4DAa|g 

.r 

00  in  (N  to 
.n  sc  r-  in 

CD   <>    0   ^D 

^  CO  in  in  CO 

,0  (>  0  0  00 

0  •*  in  p-  ^ 
r-  0-  -J  p-  Ai 
st  in  .0  00  tn 

0-  O'   ^ 

g3  r-  r- 

3)  0-  -J 

eN  ^   -J  en  .0  AJ 

Q-   0   '1                 u-> 

Al    lO 

gD 

*D   -3-  -* 
<t  ^  <> 

C>   in  en  0  -O 

CM  .-<  J-  r-  (D 

^                    <-4   On 

o^  0^  en  r-.  -J 
CO  -.  en  ^  0 
gD  gD  nO  A-  in 

1 

s 

0 
0 

Uj 

0  — 

tr  u_ 

uj  <  0  0 

z  —  u.  z 

—  Ct  i^   — 

_i  0  u  a 

0  UJ   0  D. 

^  Q.  a  I/) 

I/) 

<  Lj  bJ  _I   Q 

z  -I  z  0  Z 

<  _l  >   Cl  liJ 

—  —  <   <  tD 
Ci  >  3   Z 

Z  I/)         <  X 

—  Z  ^-   —  1- 

<□:  Q  D 

>  0  z  0 

Z  I/)         > 

1-  Z        "  0 
<    0  —   LJ  U   0 
3   Z  0  D         -1 

0  —  S  0  X  a 

-  -J         3  D   LJ 

or  ^/>  CD  0  >- 
3  UJ  3  —  < 

tE  a  0  i/>  3 

> 

<  —  —  c 

1.0  0  u  z       < 

Z   Ql         <   <  •- 

<  0  UJ  u  i<:  — 

i^   U  0  Q  UJ   I 
Z  0  0  CL  u 
0000  — 
w  C  0  t-  3 

:^               UJ 
U  Z  Z  _J 
3  0  0  -J 

z  00  > 

UJ  z  z  in 

>  X  3 

OUJ  0 

U  -J  -1 

2 
C 

3 
C 
3 

<  m 

z      UJ  UJ  </>  tn 

<  <  0  _1  z  z  t- 
-^  —  3  ct  <:  ■<  a 

in  ct  0  <  uj  li.  0 
—  Q  q:  I  _)  _j  0. 
3  z       u  Q  a  UJ 
0  <  z       0  0  > 

_I   K    0  UJ                 UJ 

UJ  «-  i^  3  3  a: 

_)  <  <  U.  UJ  X 

<  ED  _i  z  z  *n 

UJ         Q 
Z  3   Z 
-  0   < 
<  CD   -1 

s:  —  1- 
a  tt 
<  0 
\j  a 

0         3 

Z 

<  UJ  UJ    ^ 

_)  ql  a  u 
>  0  0  — 
Q:  Z  2:  Cr 

<  —   —  UJ 

s:  1-  t-  0 

<  <  a 
CD  cc  u. 

■n 

t~  Oc 

UJ  in 

in  CD 

3  0 

I              e 

u  _J       t-  _i  tr 

<  _l         UJ  L.  UJ 

I/)  ^       i^  ^  t- 
in  I  z  uu.  in 

<  0  3  en  UJ 
X  LJ  »-   1-  t-  u 

3  m  z  1-  0- 
-1  0  <  -  0 
m  CD  z  a  3 

0  Z 

a: 

z  3 
>  0 
<  _( 

Z               3    _J 
<                   —  3 

0  13 

—  < 

1  1-  ,_   i_   CD 
VJ  <  "  *-  —  < 

-  z  0  0  0  Z 
£  UJ  a  c  q:  < 

Q.  1-  t-   »-  U 

-1  UJ  UJ  UJ  in 
<  0  0  Q  u. 

aui^suns  ajqissoj 


(iasuns  oj  asuuns) 
smuat  'jaAOD  X>|5 


^   J-  -J  in  m  I 


^  m  O  -lO  o^  <t  -t 

^    sD   »0  <J    J-    J-  -J 


a>  c^  m  o  ' 


01-8  ''(pnoQ 


r-O(0-*r-eD-t(N 


o  o  o  o  o 


Z-r  '><pnop  ^|*JOd 


1  CO  CD  CD  rsj  r 


a3^0--(Ajf\j(no 


O  -*  in  O^  i-H 


^o  o       or-       r-  c 


o  *o  r-  tn  1^ 


liJ        3  3  3        3  3 


pssdg 


omco  ©j-t*^^        o^ 


IN  (Nj  O   O  C> 


uojpajip  6ui|!DAdj(j 


liJ  3  UJ  LU         W 

I/)  LO  l/>  I/)  lO 

ly)  t/1       i/i        i/) 


3  W3  3  3 


paads  aSojaAy 


r-CDOr-lJ-CD  CDOI?-! 


1  ^  -J-  rsj  O  ■4- 

\   sC  C>   O^   CD  iJ* 


o       -J  o  r-  r 

O         O  0>  CO  i 


CO  00        f^  .-t       in  00 
o  o       o  o       o  o 


punojS  uo 


oooooo     ooooo 


ooo    oooooo 


oooooooo 


oooooooo 


ooooo 


oooooo 

oooooo 


ooooo 
ooooo 


ooo 
ooo 


o  c  o  o  o  o 
oooooo 


oooooooo 
oooooooo 


oooooooo 
oooooooo 


ooooo 
ooooo 


o  o 
o  o 


SLUJOiSJapuriHi  qnM 


1  0\  0\  CT*  O^  cc  i 


O     Or-.     O     O 


3JOUJ    JO    IjOUl     [0' 


1  p-  r-  ^o  ^  f 


o  vO  1^  r-  ' 


■^o  -fi  o^  in  r—  o  u 


o  ■-•  o  o  o 


< 

Q 

<J    CO 

Ox 

•-J  § 

< 

I— I 

u 


;jno4  ►J  ui  (S31DSJ0 


^ 

-*  rsi 

m 

o-i 

(N  CT> 

IN 

-J 

^    sO 

CO 

-J 

en  o 

•o 

o 

r-t    O 

o 

C 

C  O 

o 

__, 

fN    (NJ 

^0 

m 

ov  in 

-o 

-t 

"i"^ 

'^ 

c  ^ 

o 
1 

o  o 
1 

O 

O 
t 

o  o 

o 

o  ^  o  c  o  o  - 


o  oo 
•    •   •  *■ 
o  c  o 


jDUjJOu  uJOJj  sjn^jodao 


1  o  o  o  o  o 
I    t    I 


-T  yO 

in 

(> 

fH 

•t 

m 

CO 

o 

^0  ^C 

o 

O 

o 

1 

in 

fNJ 

'"' 

o 

t 

1 

1 

OOOO— (tSlO^ 

(1       111 


ooooo 
I    I   t    I    I 


■  <r  ^  CM  f\j 


f\irgmr-t(Nj.-H^p 


ooo 
o  oo 


a<  o^ 

<N  «0 


XijpiainLj  aA!|D|3J  a6DJSAY 


^  sO  -o       «o  r 


lUjOd   /A9p  36DJ3AV 


CD  r^  f^       cc  I 


/AO|aq  JO  -j.jE    uiw 


oooooo 


ooooo 


oooooo 


oooooooo 


oooooooo 


ooooo 


3AoqD  JO    J    06  "^foyV 


C'ini--or*-*r^.o 


4-   DO  rt  fSI   >f 


<r  o  o  o  o  CD 


o  o  o  o  o*  o 


+ 

m^-TOJ-j-J^o 

OJ^rHrMP-..HCn<N 

+        +  + 
f^  .-<  r-  <f 

fM 

inrsjONWO(>>£>f\l 

in%oininsOininin 

(n  en  *  pn 

J  <N  nj  f\i  .-t  h-  <t  r 


Isa^eiH 


o(^c^ooc^oo 


Qs   0\  f-l  CT*  0« 


jouijou  uioj^  ajH^jodsQ 


O     O     i-«    f\I     l-H     ^ 

t  III 


1  O   ■*  CM  f^   CVI  O^ 
H  .-1  O  O  CM  O  fM 


o-d-cn^incncgi^ 
i-<OOi-<OOrsj.-i 

I    I    I 


m  o  (M  >-i  ii 
^  ^  O  en  r 
I      I  I 


sBojaAV 


^ 

-. 

r- 

'O 

^ 

f- 

o 

-r 

in 

r- 

^ 

w 

o 

O 

in 

f-- 

in 

m 

o 

in 

<t 

o  o 

•* 

CM 

n 

in 

,-t 

(^ 

r- 

r- 

in 

o 

•* 

o* 

^ 

fn 

in 

-» 

r-< 

in 

r-l 

-a- 

C 

nj 

o 

CD 

o 

in 

^ 

h- 

m 

O  fM 

r-l 

o 

o 

CD 

r-< 

o 

r- 

(> 

f^ 

r-l 

fM 

CO 

o 

CO 

<f\ 

in 

-* 

r- 

<> 

1^ 

f> 

\r) 

«o  r^ 

in 

f-^ 

in 

r- 

fM 

o 

h- 

<i 

r- 

<> 

o 

-O 

r- 

r~- 

r^ 

CC 

OJ 

O) 

■^ 

00 

CO 

'^ 

■^ 

•^ 

•^ 

"^ 

%o 

r-- 

<£ 

<o 

r- 

*o 

"^ 

r- 

'^ 

r- 

r- 

r-- 

r- 

o 

^o 

<> 

•^ 

o 

r^ 

<r 

an 

^ 

eo 

a> 

o 

in 

in 

^ 

fM 

^ 

^ 

^ 

o 

rH 

o 

^ 

oo 

f^ 

fn 

r-t 

in 

o 

^ 

in 

fM 

f> 

^ 

u. 

u\ 

nO 

i(% 

iri 

sD 

in 

in 

in 

^ 

•o 

vO 

r^ 

^0 

r- 

«o 

r- 

T- 

<i 

o 

in 

in 

in 

in 

-* 

O 

* 

or- 

o 

O 

nO 

<o 

J- 

^ 

r^ 

^ 

-* 

in 

4- 

Lunujjujuj  d6DJ9Ay 


ujOLuixouj  a6ojdAy 


r~ 

r- 

® 

OD   CD 

o 

o 

CO 

o 

o 

vO 

4- 

^ 

o 

^ 

-J 

O 

r- 

o  o 

o 

o 

O  O 

o  J-  o 
5     ooo 


0   uoii045 


in  in  ^  r-  <<^  o 

^     CO  o  tn  r--  fM  .-I 

:5     CO  o-  CO  CD  OS  a 

^        O^   Os   C*  O"  C"  (?^ 


tn  (^  rH  CO  ^o 
r-  f^  CO  o  r- 

O  f>    CT-   O   Ch 


sOinrg  oensOf^  (^ 

j-cnp~  inao^  oo 

ooo  cof^r-o*  o 

ooo  o>a^oo  O' 


tn  o  ^  tn  o  h-  m 

o  CO  r-  J-  en  o  'H 

O  P^  CD  rsi  r-  -t  c 

CO  O^  CD   CT>  CD   C>  O 


CD    .*   4    sO  00  fM 

^  OS  tn  in  o 

fM  00 

in  .-(  r-  ^  r^  rg 

<*■  o  J-  -o  >0 

o  o 

O  C>  0'   o>  (D  o 

CD  00   O  CO  <D 

O  00 

J  o>  00  (Ti  o  r- 

in  r^  CM  -J  OS 

O   fM 

-*  r-  r^  fM  in  CO 

r-  in  so  o  OS 

tn  «o 

O  (M  ^  -J  fM 

rH  fM        .-<  r-i  rsi 

in  nD  (M  -3-  ^ 

-o 

(punoj6)  uoi40Ad|g 


r~-  -o  CD  \D  sD  r 


r-  r^  fM  fM  m  in 
^  r-  \0  00  (7*  lO 
in  fM  «o  in  CO  Os 


a      t-      uo  • 


O        D        "X 


1  a  o  t-  o  I/) 

U             Z  LJ  o 

^t-   O  —  3  UJ  I- 

2  Z  Z  i>0  O  i^  _l 

—  <  z  a  -yi  i> 

_j  ct  <  <  D  < 

li-  O  -I  S  S  ifl 


<  Q.  1-  D 

l>^  z  <  D 

Ul 

to  C  —  03 

m  i/l   1/1  3  3  o 

z  z  o 

a:  uj  uj  _j 

^•y)  Oin 

z  <  o  o  o  z 

o  —  o  t- 

UJ  Z  X  u 

y 

3  1/1    -)   _J  _J  — 

►-  z  u 

U  Q:  u 

_l  Z                   Cr 

Z  -  O  1- 

<  lu  — 

o  <  t-  1-  h-  a 

—  -I  a 

—  S.    CL    if) 

-)  s  > 

(D  O  O 

_Ji-  i/l_l3        <        03t 

_i  —  <  <  ir           _i            _j  ; 

ljju-j  (t—Zi^a       za3> 

<  a         D  (D        _J  —I                   to  f 

ujzi/)i/io  iijcooi<<K; 

0:iiJ—  lUtO  ZZOU.(-XXl-l 

>_(_j-j'/>  <zcr:o:<<0. 

<uj<  —  —  a^oosisu- 

xxiiss  cj-izzooi/): 


I/)      (J      < 


z  o  o  z 

i^  >  lO  Z  H 

_J  _)  <  UJ  — 

UJ  LU  -J  a  3 


X  — 
O  X 
3  tt-  to 
bJO< 
Z  U  3 


auji^suns  aiqjssoj 

^ 

- 

m             0 

nO    ■*    -H  nO            On            st 

,£)  no  f-  nO       nO       r^ 

in  ,0  P-        in  «o 

On   in   ^0 

r-  r-  p^ 

f^         eM  0         nO         in  on 

0  p- 
00  %o 

* 

(^asuns  o;  asuuns) 

J.J. 

0  Ch   en  On  fSJ 

CM  Or^ininmccm 
^NOmJ'ininfMin 

0    rH    C^              r^   in     r-l 

.O  I--  in        0  nO  sO 

(D  en  On 

•f  ^  <t 

On            ONin        rgj-tno>rg 
^            ^in       inin<n<ru^ 

r-  0 
J-  m 

rg  en  r-  p-  1^  On  m 
CO  CM  m  en  rg  rg  p^ 

0   - 

X 

"o  ' 

6 
2   ~ 

> 

1  = 

01-8  '-(pnoO 

CO  0 

nj  0  ^  in  h- 

r^CNjOinOONrgO 

en  00  r-«        OrH  nj 

r-  On  r* 

CO            r-r-        oomrgmco 

00  p- 

ri  -t  ^  r-  -fl-  m  en 
rg        rH                   r-t 

Z-r  '-(pnop  XnJDj 

-s-  0 

^    CO   fSI  O)   ^ 
i-<    r-t   (M           1-1 

-jnjo<J-inr-ir-m 

rH    CO     ■*              -O   P~    Nt 

ON  ^  <n 

rg            mr-        jN-ONrgr^r-i 

0  en 

r-«    i-l 

CD  en  CO  CO  m  m  rg 

E-0  ■•'°S|D 

(>  ^ 

»n  m  in  CO  CO 

■or-r^nj^O'-'fMCO 

rH    r-l             ,H    rsl 

1-  in  sO       in  en  in 

in    CO    rH 

r-t           r-tr^       ^or^r^ONiM 

rH   r-t 

nj  4-  ON  0  eM  rH  rH 
rg        rH  rg  rg 

X 

c 

E 

0 

a4Da 

0  C«^  CO 

r-            so 

(*^  in  1^  (^  m  ON        <t 

^0  iTi  nO  tn  nj  CO  ON 
rH  r-.  fNj        rg  (M 

+ 

^  Oin 

+ 
Org       rgr^       o-       4<jon 

4- 

a.     ON 

+ 

^       nO      tn  ^  ^ 

CM                       fsj  en  (N 

uoipsjia 

3  3  Ui 
lO  z  i^ 

3 

Ul                3 

in            z 

3  3  3  3  3  3        CO 

z  in       z  <n 

3  3   3  3  3  Z  3 

z  in  in      z       in 
3                    3 

UJ  m  3 
z      z 

3Z        in3         3         333 

z                      z      z      tn 

3 

10  to 

3        3        3  3  3 

to              z      tn 
i/>              3 

psods 

6. 

*    • 
03   ^  0» 

m  cn  oj 

m            0 

iM  ON  0  0  c  m       r^ 

^o  en  »o  r-  »o  (M  rH 

(M  f\|  (M  CM  <N  ^  CM 

in  ON  m 
-»  fM  nO 

*                                       « 

enr-        ONO        ■*        rgr-|N- 
rgrH        cMfsi        m        -3>rgrg 

-»  rg 

«       *      «  « 
<A       -^       0  m  ^ 
rg        rg        rg  <n  rg 

UOJI38JJP  6u!|IOA9Jd 

3  3 

I/)  Z 

in 

z 

UJ  3  3  3  tn  3       3 
</)  1^  ^              w 

tn  3  3           3 

Z  3   3  3  3   3  3 

in  in  <n  in  in  in 

3 

UJ  UJ  UJ 

in  in  m 
in  in 

3in        103         3         333 

i/i               m       in       in  to  m 
3                        to 

UJ  Ul 

m  to 
to  to 

i         1*1 

Z                   3 

pddds  d6oJdAy 

d. 
5 

^  4-  in 

^  c  r- 

0          0 

r-  r-  ^  0  in  r~        in 
nD  r-  On  h-  0  On        r- 

^  (M  m  a^  rsi  0  in 

•0  0  X   nO  -£»  nO   ^ 

^  p-  1^ 

oor-        ^in        CD       ONr-tcM 
XJ-        O'p-        CD        r-r-co 

enm^ 

On              X             0    ON    rH 

CO         >0         nO  ON  CP 

c 
o 

p 

'd. 

1 

J 

o 

c 

punoj6  uo 
4(dap  LunmixDw 

_c 

000 

00000 

00000c        0 

0000000 

000 

00       00000000 

0  0 

0000000 

pioi 

6 

000 
000 

00000 
00000 

000000       0 
000000       0 

0000000 
0000000 

000 
000 

00       00000000 
00       00000000 

0  0 
0  0 

0000000 
0000000 

d  ° 
2"° 

SLUjotsjapuni((  441^ 

•£>  c^ 

crt  1^  njr-  0 

rH  r-t  (N          nj 

r--r-in,ONOi^oo 

CO   fn    On            0   nO    On 

r-t  in  CO 

ooinintnr--  ^eoONCOcDin 

CO    nO 

0    ^     rH    0    0   rsl    rH 

ajouj  JO  qsuj  10' 

%0  CO  CO 

CM   CD    rH  ^0   f^ 

OONin^cooNrHOD 

^    0   On            rH  in    -T 

0  0  ec 

ooNONococoorHcno-r^ 

r-  ON 

rH  rH  en  m  en  (M  0 

SJnol^  yi  ui  isaioajQ 

c 

0  in  J- 

in  0  0 

in  0>   CD  CD  0« 
^    .O  0  0  ON 

00000 

CMfMCDO-r-trHincM 
sjONfO^iDascDCMin 

OOO-.  OOO-hO 

m  nj  (M  ai  <M  r^  0 
ON  ^  CD  r-  rH  ,o  in 

0    -H    0    r-l    r^   n    r-t 

CM  rg  0 
.-.  0  in 

>rinOrHrgO-inh-ONCO  o 
p-«Oi^ONr-(  ONmr^  oonp- 

OrHrHOrHQr-lOrHOO 

^  m 

rg  p- 

■c  00  o-  rH  CM  en  r- 
0000000 

joaijou  uioj^  ajn^jodao 

6 

rH    ^   (N 
1        1       1 

fo  ^  0  .0 
(M  r-(  0  in 

0    r-.   nj  rH 

1    1   1 

ONONOr-irgcMcnco 
cMCMeDinoN--ir-cD 

II          1     1     1     1     1 

CO   CO   On    0  (D  nO    -t 

en  (M  -o  en  o«  0  -* 
rH  m  fM  r^  ^^  0 


r-  in  tn 
in  fsi  en 

0  rg  ^ 

1 

rgO        tncnONOOinr-tin 
oo-t        -tO(n<f^0N>0(M 

^0             rHrHr-tOOOOrg 

1                1     1      1     1     1      1     1      1 

rg  nO 
00  >o 

m  nO  m  *c  >o  0  nO 
CM  0  0  rg  0  rH  f^ 

0000000 

1           1     1 

|Di01 

c 

CO   <3-  (<1 
nO  <N  ON 

(»i  r-  r-.  r-t  nj 
,j  r-.  f^  rg  f\j 

,H    rH    0    Om 

Or^tnoNC^rMmr-^ 
(Min<*-r-«r-r-r-cM 

rHCMsOrM^rMrHrH 

en   r-    On   ON   r-l   4-   O' 
ON    00     r^    ^    in   )*-     rH 

CM  (M  nj  en  en  rH  ^ 

nO    nO    0 

r-  g5  rg 
rg  0  g3 

ino>OooO  coenoDcDcofN- 
ONONr-t(D(>rg.-toinoNO 

^en  <Jr-irgpKi<nenrgrHrg 

ON  0 

nO   0 

fM  CO  rg  ^  m  rg  p* 
m  rg  m  fMrH  en  rH 

rH   0    0    0    0    0   rH 

X^.p 

Lun^  aAjiojaj  a6ojaAy 

5? 

0 

sO 

nO    nO  (D          rvj  CD           ■£> 

•£)  r~  sO       nc  0       no 

r-t  0  -t  en  CO  n 

■^  -jy 

O-                  •£>   -C          t-                  sO  nO 

>o  0 

Cn                 m  On  0 

« 

1 
1 

tuiod  Map  o6ojaAv 

u.' 

^O 

CO 

ON    ON    00              rH    CO              CO 

in  in  in        nO  m       m 

0  nD  m  in  On  <f 
r-  nO  nO  -o  nO  nO 

in  >o 

in              On  r^        ON              o*  r* 
in             in  vo       in             mm 

t^  0 

cn                   CO  rg  rg 
m                  ■*  <r  m 

\i 

AAO|aq  JO    iiz    Uiyy 

000 

00000 

00000000 

0000000 

000 

00000000000 

0  0 

0000000 

aAOqD  JO    J, 06  XDW 

in  rH  O" 

Ov  m  in  ON  nj 

r^OfMrHCONOONON 

rH  0  vD  tn  en  ^  r- 

(D  CO  On 

mxOCDmOP^Org*00«cv^ 

nO   4- 

0  0    0   0  nO    -*    0 

atoa 

+ 

C>  (>  CT> 

+        + 

h-    ^    sO   r-t   O- 

r^  ^  rsj        fM 

+ 

<-•    in    r-(    rH    r^    rH    rH 

+ 

^    (M    rH 

+                                + 
ONOr^O-OOOOONOON 

^:: 

+ 

en  CD  rH  tn  eo  cn  en 
rg       (M  rg 

tS8M01 

„- 

0  >c  m 
nO  in  in 

rg  1^  (\j  000 
^  in  in  %o  in 

r-(ONr--J(^cMin(D 
^m-Tinin^j-<t 

0«  in  in  0  0«  0  -» 
^  in  in  in  *  ^  in 

r^   CO    ON 

in  ^   ^ 

enmoo^tmtncomrgmj- 
^mm^^m>j->fm>f>j- 

no  m 

nO    nO 

^  On  >t  org  ^  »0 
^  en  4-  J-  •*  -J  <f 

aioo 

1:;"'^ 

+                   + 
in  p^  n  r-  in 
rg  nj  nj  r^  rsj 

+              +             + 
iniNr-tr-r-trNjsO'M 

+                        + 
r-  0  CO  0  (D  0  CO 

eg  CM  CM  CM   (M  nj  (M 

in  in  rg 
rg  rg  nj 

+                  +                  + 
r^rgONrgflOr-teorNjrgrvir- 

+  + 
m  rg 

+ 
en  0.  r-  On  r-  On  r- 
rg  rH  rg  rH  rg  rH  rg 

1S3H6IH 

a! 

^  0  f- 

£>    0  0* 

0  On   O*    0  On 

r-a)mcor-in%ONO 

0  CO  -o  (*^  r-  •*  p^ 

r^  On  0 
OON  0 

rgrsjfntn^cnoNi-tr-NOO 

rg  ^ 
0  0 

en  CD  On  ^  00  ^  tn 
p-  00  CO  (D  o«  ON  CD 

jDujjou  ujoj^  sjn^jodsQ 

uJ 

in  t^  cr, 
.-H  0  0 

1 

ON    r-   0   03 
IN  f\J  C»>   J- 

-^-*-t-t>or~cMin 

OnJ0OOOr-4O 

II          1     1     1    1     1 

0  »o  CO  en  ^  0  m 
en  .^  0  en  r-i  oj  en 
1     1     1     1     1     1     1 

0  rg  rH 
1 

^m       cnoNmicmtMOin 

OrH             OOr^njOOOrH 

II          1   1   1    1    1      1 

r-l   CO 

rg  rsl 

fM    rH    P-    (D    en    0    rH 

0  nO  tn  J-  m  m  J- 
1     1     1     1     1     1 

aBojaAv 

ul 

r-  0  f^ 

in  r-  in 
r-  r^  1^ 

<»■   CM  CD   ON  <!■ 
r^  f^  CM  --*  r^ 

OOCNg^fNjONj-l^ 
<Nr-0>CisOOrvJrH 

f-NOf^r-p-r-^-h- 

-3-  ^  o-  0  0  0  r^ 

r-i  ..c  r-  J-  nO  cc  -J 
r-  r-  r-  r-  p-  r-  r- 

On  0  in 
h-  r-  h- 

nj-jONcnONrH^rgoop-m 
r-im^r^et^mrsi^^fgON 

r-i  0 
CD   CO 

en  <r  ON  no  r-  no  ^ 

0  «n  <M  m  no  CD  cn 
>D  n£  <o  m  >o  0  <D 

LunLUjujLu  a6ojaAv 

,-■ 

0^  1^  ^o 
<C  nO  <o 

CO  m  nC  •£!  r> 
0  nD  in  sO  o 

Of^or-ooor-io 
NomNOsONOmNOso 

r-t  0  r-  <n  in  ON  in 
nO  P-  'O  nO  nO  nO  nO 

0>    rH    ON 

in  .0  in 

ONmp-OtNmiMOmoeo 

mN0<O^O^>C>«N0^0N0m 

rH   ^ 

p^  r~ 

tn  r-  0  no  0  m  ^ 
m  <f  m  ^  m  m  m 

tunuJjXDUJ  d6DJdAV 

,- 

fSJ   P-    nO 

in  rg  0  OD  <N 

0   0>    ON   ON  O- 

-j-r-rHsO-JCMcnm 

CM  en  a*  in  h-  (^  in 
00  CO  00  CO    CD  00  CO 

tn  sO  nO 

fnvOr-rg^omtnrgj^mrH 
cocoooenec  cocDODCOCoeD 

m  nO 

ON   o- 

P-  0  -O  rH  cn  fn  rg 
*D  CO  r-   P^  CD   CO   P- 

£ 

3 

1 

|aA8|    D3S 

-D 

■0 

•J 
0 

0 

0 

c<i  J-  If  -       ^  <r       en 
000       00       0 

.n  w3  -0  in  -X)  sO 
000000 

0  0 

r-i               sO  rg         0               rg  0 
sO              m  nO        %o              m  g3 
0             000              00 

0  0 

to                 m  <f  r-- 
0                  000 

0  UOJ4D49 

-d 

nj  0 

^  0 

0  0 

CO    r-    0     r-l   tt) 

CD    nO    CO    CM   ^0 

^     J-     0     ON     (^ 

CD  CO   CO  OD  CO 

0  ^  rH  in  m  CO        nj 
0  sD  o:  (n  rsj  in        iM 

^    in    (D     0    rH    ON             ON 

0  ON  c^  0  c  o*        ON 

rH    CO    r-    in     r^    0    nO 

O-  -J  CO  in  fvj  en  r-t 

On    C  ON   On    0   0  O- 

rsj  nO  rg 

in  h-  >f 
0^  0  0 

m         rH.-t^         r-         rHfSieO 
CO        enoDo       <n        ^ocn 

P^          OnOOCO          CD           OnOnP- 

0     ON 

P-   CO 

ON     ON 

nO  a>  rg       nO  -4-  oo 
r-  rg  ^       <d  rH  rH 

rH   P-     O             ga    X    rH 

O  CO   O         ON  ON   o 

(punoj6)  uojjDAaig 

.1 

c  ^  ^O 

0  ON  ON  o-  cn 
—1  sD  r-  r-«  r- 
rO  ON  C<^  .0  m 
in  ^  nO  m  in 

r-OincMO-cnr-i^ 

r-ONOf^r^sJ-rHrt 
fSI     tf>     f-.     r-t               in     (M     ^ 

0        m  0-  m  en  0 

(M       r-  CO  >j        ON 

r-  0  On 

-*  0  o- 

0    ON    CO 

ONr-tenh-rg-Jr-iDvONOco 
ogDmr-r-ifNjoNO-  cr-r- 

rgr-mr^cOP-ONrg^^rH 

0     ^ 

rg  ^o 

CO    rH    ^    O    CD    rg    rH 

^  en  O  rg  ^ 

<J-              ^    rH    rH 

c 
.9 

1 

C 
0 

0 

3 

>-   >- 
UJ  t- 
lO    — 

UJ               3 

-)  u 
—      z 

3  •-  i.;  0 

UJ  Z  a  K 

z  <  <  z 

_l  2  lU 

1-  UJ  a 
<  z  •- 

0 

UJZ          _J 
3  D  0          _I  tt 
UJO  1-   Z  UJ  UJ 
Z  D  >   0  3  > 

£D   <     J_    </)     _J 

<  u  a  ft  to 

c 
< 
c 

i^                  <      > 

ft:       z       3  _J       c 
00                    ft:  < 

I   0  ft  ft  »-  "^  ^ 
3><_lOOiOUJ3 
UJZX<>5-liJZW 
Z  <  0  U.                I  U)  < 

mZLi-33uia 

_I  —  DUJUJOU>- 
<CDCD2ZD    i/^y^ 

< 

z 

S=£     0    z^ 

UJ  •-  ui  a       0  in 
r  _j .-  .-  c      >- 

i-_i<i-mxoz 

ft  —  lOiOOZO 
0  >          _J  Z  -  -  t- 

zujuiftuiujiin 
X  a  <  UJ  -1  _j  z 
ul  <  I  ft  <  —  ^ 

1   U   U  0  ft  3   3 

< 

0 

< 

z 
I  i.:       0 

ft  ft       in 
0  <  0  - 

z  s:  0  -I 
in  ft  _) 

—    <    r- 

CD  L.  3 

to 

CD 
0  3 

-  -               Z)                HZ 

t-  t~  c.              a          3 
<<zinto       _j>       c 
0      zz<r>=)       uji^      •- 
—       zz-j£DCDZ— inoin 
xz--.ujS3:ou.ddo 
oouu>=>Z)t-inoujz 
azzuj-j_i>zz_iD 

i^  —  —  _I00<<<00 

<uui^uucii:tot->- 

>- 
<  « 
0 

51 

_J  0 
i^  X  < 

0  <  w 
-i  -1 

0  ►- 

z                      z 

O                              O  Q 
O  <  D         I  O  1-   Z 
UJ  ^        UJ  <  O:  UJ  < 

ft:atozio_)_j 

OOZUlULuCll- 
»-  ft  O  <  O  Z  ft 

in  3  o  UJ  Ul  UJ  o 
<  «D  Ul  a:  I  a  a 

< 

E-" 
< 
Q 

►— '  s 

Ox 

OB 
O" 

< 

l-H 
l-J 

o 


oumsuns  aiqissoj 

d? 

:o 

O  •£       in  ^        in 

O  O  C^  CD  O)  -3- 

CO  'O  r-  ^  ^  r- 

-J 

a-       ^       .J 
•c       r~       <i 

O  rr, 

CO  o  -a-       no 

in  in  r-        so 

O   CM    CM  ^    OrH 

On  CO  P-  -O  CD  00 

{iasuns  0(  asuuns) 

SLjiUai    'J3A03    X>|5 

(N   ^C    4- 

lA  sD  m 

vo            ina\coa)o3r-o 

i^coininn^       oeoflO 
^  <t  xr\  >s\  ^0        iniAin 

^  in 

CO       in  oo  CO 

co  o  in 
-*  -*  in 

in  ^  gD  in        -JO 
O  no  nO  in        in  ^o 

^  gj  O  nj  ^  en 
4-  en  in  lA  in  -3 

1- 

0 

s  f 

01-8  'Xpnoo 

O  f^  ^0 

m            oo-d-cocniA-H 

J-COOO-^            -J.MCO 

(*1  O 

O        t^  CD  «o 

«cna) 

(^  rg  en  CO        eo  r-. 

p-  o  oo  in  g:  nO 

/-^  'Xpnop  X|4JDd 

z^  !2  "" 

(T)            m  ^  in(^  r-  o  o 

r--NO^-*in       i^^so 

:::: 

fN        r-  r^  CO 

rg  ^  u^ 

en  ^  J-  -3-         en  rg 

00  in  tn  (D  CO  r-i 

£-0  'JoaO 

O  U-1   (D 

o             worsio-'-OO 

or^or-in       oor- 

r,a> 

ov       r-  sO  r- 

r^    ^    CD 

in  00  4-  ON         o  CO 

sO  sO  O  00  1^  -* 

13 

E 

0 

atoa 

■N 

J-        ^omcor-inrsi^f 
^             rsj         (N  ^  -H  rsj  (NJ 

o-Jcoo-o       ooincM 

-* 

^  00  o  o  o 

r-  O-  On 

rH  >o  CO  r-         p-  00 

On  rg  ^  en  ^  ^ 

uojpsjjc] 

2 

I/)  LO  to         CO   I/) 

ZIU231U         223 
CO        1/1  Z                Z 
i/l              Z 

3 

Z 

3  LJ  3  3  3 

Z  lO  Z  CO 

3 

UJ  3  Z 

z  z 

3  Z   3  Z         3 

z                   z 

3 

UJ  3  UJUl  UJ  irt 
Z  Z  coco  u^ 

psads 

-C 

Q. 

S^ 

♦                       * 

in        <f^.-Ha>in0^ro 

^oo-tin<J-        somm 

xO 

O   -t  a   sO  ^ 

nO   CD   (NJ 

r-  a>  O  CD        rgoi 
^  m  m  m       tn  ^ 

o  in  o»  o>  m  -o 
(N  in  CM  CM  en  en 

uoipajip  6uj|iOAdJfj 

Z  3  3 

z  z 

z 

lU         UJLiJ3lUljJ3UJ3 
"/)  Z  I/)  I/)  Z  lO 
LJ               LU 

3t/>333         3UJ3 

Z               cO  CO         Z  lO 
3               3   3                liJ 

3 
CO 

3         3  3  3 

CO         I/)  c/5  CO 

3 

UJ  3  Ui 
CO  Z  CO 

UJ  Z  UJ 

3  CO  3  to        CO 
lO         lO 
3         i/> 

UJ  CO   COUJ  LJ  10 
CO               lO  to 
irt               CO   CO 

paads  d6ojaAy 

Q. 

^!22 

^OnJO^r-^OCO^Of^JCO 

oo-oinoo^nj-Jff'in 

ino<^r-<->        mcDO 
r-^oor-r-       co^or- 

(> 

^'^        o  vO  sD 
r-       vo  1^  ■o 

O-  ON  c*i 

O   CO   ^ 

O  m  o  00        w  in 
j^  vO  no  r-        r-  in 

On  in  On  en  (M  CM 

c 
.9 
o 
'5. 

1 

1 
1 

punoj6  uo 
mdap  Lunujixow 

_c 

o  o  o 

cooooooooo 

ooooo       ooo 

O  o 

ooooo 

OOO 

o  o  o  o       o  o 

O   O   O  O   O  O 

|OlOi 

c 

o  o  o 
o  o  o 

oooooooooo 
oooooooooo 

ooooo      ooo 
ooooo       ooo 

o  o 
o  o 

ooooo 
ooooo 

ooo 
ooo 

o  o  o  o      oo 
o  o  o  o       oo 

O  O  OO  O  o 
O  O  OO  o  o 

sujjotsJ3pun44  HUM 

o  o  ^  o 

Oin        onj-jm(NO<-" 

cD-crr-intD        ro.-.r\j 

in  *o 

-J           «0  fNJ  CTN 

r-  -t  -* 

in  -3-  o  ^  o  OrH 

CM  r-  en  rg  o  <M 

ajOLu  JO  Lf^uj  [0* 

t>  4-  to  <S- 

i-isD      o— i-3-^oc^oor- 

^inf-coocDa^.-.nj 

»« 

nj  -J  (D  ^  O 

m   (M   O 

>(■    4-    CO   O   ^   .-H  nO 

fM  CO  nj  -3-  CM  en 

sjnoH  yi  ui  4saiDajo 

_c 

CT-    r-.  00    O 
O  O  O   O 

mco        ^^.-.fNjOrsiJ- 

inj-        m^r-cor-r-^ 

O-i        oognj^rsjonj 

0(n.j.-tr-cofMP-«o 
,-H,-40c>0(t)inin.O 

^^^O.-'O-t^O 

O     ON 

CT«   O  in  O  nj 
(C  00  s£)  o  r- 

m  ^  O  <\t  o 

r-  -J  ON 
■O  in  ^ 

^     O    fNJ 

gD  CO  .O  o  o  m  r- 
CO  o  r-  fNg  .*  o«  m 

C,   r\J    r-l   ^    ^   r^  C\l 

CO  00  en  ^  f^  o 
.-H  oo  en  in  en  nO 

o  o  oo  o  ^ 

|oujjou  Luojj  ajniJodsQ 

_c 

^  m  •£!  r-i 
O  O  in  o 

rH   O    O    O 

1 

—  fNj       oooc^c^cowc^ 

r-O        .-lC^cO•3■^Ol^J(M 

1          II       1       II 

•tsO-*tf\ef^tf\<-tsOO 
r^a-tno-*r-tr--r-o 

(MO'-HrHOrHOO^ 

Ill 

o  o 

en  0^  .-<  <-<  C^ 
rM  in  o  <a-  ^ 

1     1     1     1 

a  in  ^ 
in  f\i  ^o 

On    rH    O  •*    pg   rH  gj 

rg  r-  ^H  CO  ^  nO  »n 

00   tf>    O   O   O    r^-« 

1 

o  o  o  c\i  m  en 
o  en  gaoN  CO  fM 

rg  O  ^o  rH  o 

II     1    1     1     1 

(DtOl 

_c 

f<i  tD  ^  in 
J-  ^  O^  n-i 

rH    O    O     G 

,-.co         r->  ^   O-  r^   <t   r-*  r^ 

>jh-0'^.*-Jino'-^ 

!^  m 

-J  a-  00  (n  ^o 

ON   .-  ^   CO  ^ 
(^   ^3  fNj  rri  fsi 

O  (^  in 
-3-  O  -3- 

^  CM  *0 

nO  rg  rg  to  ^  en  r^ 
nj  00  ON  m  oo  en  in 

tn  o  -3-  ^  en  in  r- 

CD    -S-    CD  nO  O*  f-i 

nj  o  inr-  ^  p- 
o  CM  oo  o  ^ 

X4!P 

ujnH  3Ai4D|aj  aBojOAy 

69 

r- 

in             fNicoror-.3-inao 
P-                 COCOODODtDf^CO 

in  vo  nj  r-  vO              O  O 
*D  "C  *£)  ^  o              r^  1 — 

o 

in        O  -t  m 

OO  r-  ON 
^o  *f\  o 

co  o  CO  r-       in 

f-  00  r-  p-       r- 

CD  ON  ^  in  --<  r- 
4-  <r  ^o  p~  r-  in 

£ 
"5 

a 

E 

0) 

^ujod  Map  a6DJaAV 

.- 

- 

<t              j-»oiniAinj-.o 
f^           p^^-r-t--r-r~r* 

O   O    -t  (<1  CO                 CTv   O 

^0  in  «o  *c  m             en  "O 

•o 

«0           ^0   nO    -o 

o  in  «o 

(N  CD  >!■  ^        t^ 
•O  nO  nO  1^         O 

CM  00  ON  -3-  m  ON 
0)  in  .o  p-  p-  nO 

1- 

AAO|aq  JO   izt  '"IW 

o  o  o  o 

oo       ooooooo 

OOOOOOOOO 

o  o 

ooooo 

OOO 

ooooooo 

o  o  o  o  o  o 

BAOqO  JO    J^OA  "OW 

o  ^  o  o 

Of^        O^^^O^rg 

,-i^fnr-<sor-rH.o<ri 

OC" 

in  00  m  OfT* 

^  -s-  o 

O  O  O  cn  en  en  .* 

■_)  o  o  r-  00  0^ 

aioa 

CT-   en  r-t  .-^ 

+                    + 
inj-        oO(^r-..jinin 

iM   rsi    .-.           ^   .-1   r^ 

+        + 
CT-O^O^OO^OO^O'O 

CTi  .O 

+  + 

+  + 

rsi  CO  >* 

+         +   + 
O  <-'  ^  ^  ^  ^  o 

fVJ 

4S9MO-) 

uu 

(M   ^  (N  O 
tf^  <*■  ^  m 

■4  f^        in(Nr>.-.mrsirg 

co-jmtnrgr-tirvgjm 
^^inin-a-inm-*^ 

-- 

s:^^:;;^ 

:;j:;^s 

CO  «0  -3-  ON   -3  -O  fM 
-3-  in  in  in  sO  in  in 

P-  en  CO  r-t  o  ^ 
g)  g3  «0  P~  f"  r^ 

StOQ 

+ 

r-  p-  p~-  (^ 

+                                 +        + 
nHin       .or-co*o^(Nr- 

+                       +   + 

nj  rsj 

+    + 

h-   O  CD  O  tn 
rsi  fsj  fNj  rg 

;:]EQ;:i 

+   +   +        +  + 

(^  r-  r-  in  in  On  p- 

+              +   +  + 
tf^  en  ^  OiA  ^ 

(saijBiH 

uJ 

^  m  o  en 

00   {>    CO   CO 

a>os       Go<>ONONooc>c> 

r-  -Jcor^fMinootNjin 
c^c^c^c^c^c^c^c^c^ 

00  a- 

On  On  ON  C^  On 

r^  rH  CD 

O-  OON 

CD  rg  CD  in  sO  CM  rH 

en  o  en  ^  sO  tn 
o  O  O  ON  ON  o 

pijujou  OlOJ^  djniJoddQ 

uJ 

<^  f<i  in  vo 
1     1     1    1 

^^       comog:c^co^ 
oc       ocooooo 
t             1                         1 

O(nr-<tfoc>o^-j 

OOOO^^OOrH 

1            III        1 

o  o 
1 

CM  (N  r-  <^  -4- 

O    .-<   ^   ^   fNJ 

1    1    1    1    1 

in  vD  in 
O  o  ^ 

en  in  en  r^  rg  gj  o 
■3-  rg  in  rH  ^  fNj  ,3- 
1     1     1     1     1     1     1 

ON  rg  ON  e\j  in  P- 
oj  (N  rH  o  O  nj 

a6DJ3Ay 

uJ 

rH  rg  c^  00 

u^  <t  ^  ,0 

•O  vO  -O  in 

coco           ODCOQOCDtCCOCO 

^co-JOooo^fnincM 

-a-O^iJ^Ot^i-O^nj 

J-  CO 

•o  r- 

a  o  On  ON  r- 
f^  03  r-  r-  1^ 

O  ^  (D 

nO  'J  in 
h-  r^  (^ 

^  r-  ^  r-.  in  nO  t^ 

^  gj  en  o  O  r-  en 
1^  r-  p-  CO  CO  p-  h- 

rH  en  -3  fM  nO  nO 

gj  rH  gD   ^  ^  p- 
CD   (D  CO    OO  00  CD 

UimUIUIUJ   d6DJ3AV 

u.' 

sD  O  O   sO 

in  lA  vT  -^ 

cooo       coinr-mmcoin 

(MfNJ^^OsmsO^O 
\0*0'£>»OinvO«OvO*0 

o  <r  ON  CO  CD 
r-  r-  no  nD  no 

-J  O  in 
nC  nO  gD 

^  r-  -3  (NJ  en  r-  -3 
no  -o  no  (^  r-  vD  no 

<f  CD  in  1^  r-  CD 
p-  no  r-  h-  p-  r- 

LunuJixoui  d6oj3Ay 

^  a>  in  CO 
r-  h-  r^  ^ 

o  to       fsjr-r-cor-cof- 

CDCO          COCOCDCOaJCOCD 

NOOoocorn-Jt^c^in 
(DOOCOCOCOCOtDOOCO 

NOfM 

ON  r-  ^  o  p- 

O!    CO   a-   On   CO 

00  CO  r- 

r-(  r-  en  On  CO  CO  -S- 
CO   00   00  CO  CD  CD  00 

CO  ^  CO  rsj  en  00 

3 

£ 

|3A3|    D3S 

o 

o 

(M               .O-Tcccnincorg 
tj'            (^c^c^c^c^rMa^ 
o           ooooooo 

O  r-.  ^  r-  O               <?•   (<^ 
in  in  in  -J  ^0             ^  m 
OOOOO              o  O 

o 

r-t 

^        m  o  -J 

*0         vC  •£.  nO 

o       ooo 

O  o  o 

O   O    .3  CO          Ov 

r-  r-  p-  in       m 
o  o  o  o       o 

O  g3  -3  en  00  J- 

(NJ  o  -3-  -3  <f  en 
o  o  o  o  o  o 

0   uoriD45 

-d 

vO  sD  ^ 

CO  o  in 

C>   ^  CO 
OS   O  CO 

o^       o^or-co-a-r-f^ 

oo       ^cooo^o 
oo       ooooooo 

c^nj-*-*cn         ^Drsiin 

OChr-<Oin         ^^J^^o 
OaOO.-HCO          Otr)(> 
OOOOO^           OCT-O 

o  o 
o  o 

nD           CO    ^    O 

4"       moo 

^              O   rH    03 

O          O  O  ON 

^  O  rNj 
nO  O  J3 
O*    On  On 

CM  QD  en  J-       fsj  CO 
m  On  rg  r-i       gj  m 

gj   CO    (D    O           On    00 
ON    On    On    O           0>    On 

O  nO  <^  CD  r-  en 

rg  CD  (M  r^  en  in 
in  CO  ON  ^  r^  c> 
On   CD  0»   O   O  CJn 

(punoj6)  uo!(DA3|3 

.1 

rn  o  C^  m 

rH    ,-.     ^0             0>              rsJ             ^    lA 

vOfNininr-o^NOOr- 

O  in 

-H  ON  |N-  no  r- 
^       ^  J-  in 

nj  in  o 
00    ,D  CNJ 

f\j  -H  <r 

r-  o  o  en  .-*  r^  in 
o  r-  in  no  i^c-  o 
in  nO  On  CM  rg  in  On 

On  p-  r-  gD  cn  r-i 
in  o  o-  rH  -J-  CO 
p-  -O  in             <r 

1 

D 

5 

O  O  O        tj^ 
O  Z  tt 
lu  <r  3       2 
a  _i  CD  s  o 

O  K  Ijj  UJ  1- 
O  O  <  liJ 

a  Q  w  I/) 

O 

<  z 

Lu                                              < 

<  Z                                       ^ 
<         Z                            — 

U  _)         < 

--  lO         =j               Z         Z 

li-  —  i<;oz      —auj 
—       o       o  oc  in       c 

<oiiJ<Loa;<a            or 

Z"Oia:<z=)i^a 

<z<0030ai<< 

< 

z 

<               <      =)           )- 

>               -                   ft 

-1            O  I  I  I             o 
>z      acLcpoD       a 

i>13         Z)_JQ-ft         ZLO 
ZO         ODU-DDOOS 
Zi-        coc:aDff;zi-<i: 

UJZ         —  <cOcO—   Z   — 

Q.luliJa:-J^-^-o  <_i 

u  —  ci:—(~i-<tt   _i 

_jq:<X--— UJU  — 

<ii.'iCLQ.D.atn3 

a 
z 
< 

_I  o 
i/l  z 

_l  CJ 

LJ  CO  Z 
O   — UJ 

0  Q 

1  ii  — 
a  "^  > 

OO 

_i  a 
tea 

<  o 

Z                           ft 

_J                           CD 

0  z 

CK         D                < 

<  1- 

U  Z  Z               ft: 

0  o            < 

1  1-  1-    <  LJ  Q- 
1-  CO  CO   —  O  lO 
3  LJ  LJ   CD  Z 

O  -J  -1   I  Lj  Lj 

CO  q:  a  D  or  _( 

<  <  -J  O  > 

1  I  O  -1  z 
u  u  yj  li.  KD 

< 
o 
<          I/) 

0  >-  _I 

1-  _l 

1  —  < 
•-       u  u. 

D 

O  Z  Q  X 

CO   O  -  =) 

o:  a  o 

Z)  <  - 

I   ft-   CO 

LJ         < 

CO         O 

lO         O  UI         D  UJ  LJ 

UJ         O  -J               -JO 

Z-)Z_nncO_IO 

ZO<  —  "—  —  « 

UJl-l->XX>ft 

(-  c/1  k-  X  a  a  X 
-  <  o  i:  z  o  i^ 
q:  I  z  UJ  UJ  <  < 
tD  U  i^  5:  z  z  o 

UJ  — 

_j  a 
-I  I 

lO       o        -  u 

<  UJ  -J        > 

X  Z  -J   Z  CO  i/l  CO 

LJ  UJ—   -^  Z3   < 

t-  -J  a  1-  3  Q.  _J 
—  <  CO  o  o:  _J 
m  z  D  ft  o  < 
<  <  <  m  u  c 

au^suns  aiqissoj 

S5 

CO         CO              CO                    f-        r- 

CO 

yO  ^  0 

J-    nD            (M 

•0 

nO 

P-          P~  CO 

{4ssuns  04  asijuns) 

SL|iU04    'J0AO3   X>j5 

CD  lA   0 

0 
-0 

CO  r~-  -o  ^ 

gD  ^         ".  .J   ^D         -3- 

1^  r-         ^  r-  CO         ^ 

-0  r- 

-H     ^0    ^   in 

r^  sO  p-  j:) 

(D   ON  CD  ^ 
-3-    -J   -S-   ^ 

0 

-3- 

D 

-0 

d 

Z  ~ 

0 

01-8  'XpnoQ 

r-OvO       CD       omm^om-jooinm 

in  r-  0 

0 

ov  r-  r*  0^ 

C>    nO           CO   On    in            1^ 
rH   ^                   rH   fNJ 

(M  r- 

m  rt  sj  oj 

^  r-  <r  m 

m 

l-p  'Xpnop  X|4JDj 

nO  nO  rvJ 

-* 

r-  (^  00  r- 

0  r~>       r^  (O  in       0 

'^:: 

r-  00  .J  •£) 

r-  m  r-  ^ 

•~« 

G-0  '■'Dap 

'-"^or-        0       f^Jr^lf^oo^DO'^JtDl^l 

0  CO  0* 
nj  ^  nj 

r^ 

inr^  vo  in 

m  <f       so  -*  ^       -a- 

-J  m 

---- 

0  •-'  0  -a- 

:q 

C 

E 
0 

aiOQ 

CNI                    f^J           OJ^fSJfNJlNfN            ^ 

^ 

■* 

a>  <r-  CO  r- 

CM   r-l   fSI   (M 

CM  ^  fM  ^         ^          ^ 

IN        (M  rsi        nj 

S 

ON    ^  <C  CO  CO 

;;;::S;;;;: 

<- 

uojpajjQ 

iLiiiJS             t/liuiuiu3tuiij       uju: 
^/iiyi                 u)i/>ioi/>t/)i/>       i/>z 

to  UJ               U)               to 

U) 

3 

UJ  3  UJ  3 
Zi/}  kT)  If) 

3  3  3  3        *0        3 

i/)  to  tO  (/)                   to 

I/?                      l/l 

ui 

3  3  3  3  3 

z  to  z  10 

3   3  Z   3 

Z   3  Z  UJ 

z      z 

z 

3 

z 
z 

paads 

d 

- 

1^ 

r-  0*  0  0 
m  (\)  CM  rg 

*   «                           * 
m  ^  r-  ^        0       00 
f\]  <M  fNj  m        ^        rg 

p- 

«    *    «    * 
in  rg  rg  oj  r- 
m  M  m  CM  m 

0  in  0  in 
-J  m  mm 

« 

UOjpSJip  6U!|jDA3J(J 

UJUJ           W          LJUJlUUJl/>li.'lU          UJtO 
i/>lO                   (/)>/3i/]i/)        i/)tO        "/) 

t^ 

^ 

3  «/>  3 

to       to 

to         3 

3  3         3        3         3 

to  i/l          I/)         i/l 

to 

UJ 

z 

3   3  3   10 

lO  lO  z 
to 

3  UJ  to  3 
to  to        if) 

to 

3 
10 

3 

paads  96DJ9AV 

d 
5 

'^. 

0 

in  a-  -t  a» 

in  CO  r-  r- 

nO  00            00            0           CO 

0 

CD  0  m  (jN  in 

c>  \0  -a-  to 
gD  cc  r-  c> 

nO 

0 

c 
q 

0 

'5. 

i 

J 

0 

c 

punoj6  uo 
4idap  ujnuJixDw 

_c 

0000000000000  C'  00 

000 

0 

0000 

00000000 

0  0 

00000 

0000 

0 

|D*Oi 

d 

0000000000000000 
0000000000000000 

000 
000 

0 
0 

0000 
0000 

00000000 
00000000 

0  0 
0  0 

00000 
00000 

0000 
0000 

0 
0 

6  0 

suijotsjapunqi  H*!M 

oeoin        0       o>o.OnO*oo%di>jco 

fSJ  IN    0 

^ 

r-   <J-   lA   ^ 

OOO-nOOmcM 

CM    0 

^   -3-  0  sD  nO 

0  in  gj  in 

0 

ajouj  JO  4DU|   [O' 

■-^f^m-3'^r^^D^O'^'lf^^f^C^   0>-<\00f~- 

■-<  0   0 

0 

cT-  cc  m  (M 

r-h-eo4-<MCM-*cM 

fSI  >0 
(M  .-. 

-*   CD  -3-   0  —< 

CD  ON  ON  in 

nO 

SJnoH  f  J  "!  tsatoaJQ 

_c 

OfNrHm^OvOrsjwr-tO-O         Ou->         Ch 

OOr\i-^.-.O^COOfM         00         rvj 

in        0 
0        0 

0        0 

I^ 

^  0   CM    xO 

OD  a>  ^  00 
0000 

invfcorsjfvjooin%o 
00000^00 

0   -< 

o-  in  in  nD  P- 

r^  ^  m  in  m 

p-  ^  CO  m 
rg  ^  On  CM 

r-.  rg  0  ^ 

nO 

0 

jouijou  UJOJJ  ajnijodao 

c 

r-mincnr-^<r<3-.-<rH,MsOmocr 
f^incocomcsj.-^or-in^O^O'^f 

OOrslfNJ^CM^rHOr-l-HrgfSJ^fM 

1          1     1     1     1     1     1     1     1      t    1     1      1 

000 

(    1    r 

0 

1 

«o  .-<  o^  r- 
<r  On  0  in 

rg  m  in  nH 

till 

cMr-cMmo-mcoso 
r-mtNO-*mcMin 

OOOO^fMOO 

m  nO 
CM  0 

*o  r-  fsi  m 
1     1      1     1 

g3  0^  ON  ON 
0  m  rg  in 

0  ^  ^  0 

0 

rg 
0 

l°l°i 

_d 

o>cgco-j^(D(Drsjr-r~-C7-        moo        -o 

OlArgC^O^-0'Mmr-^J■         O-J          -J 

OOrg^iNJOrsioO.-.J-         O-h         j- 

in       0 

0       0 

0       0 

r-  0  in  ^D 

^  fM  0  IM 

cocoini-Hinr^o-ON 
<fwcOsjOO-3-ND 
^^OOfNJj-   00 

CM   nO 

0  ^o  r^  00  0 

0   0    P-    nO   CD 

^  m  m  m  CM 

P-   -3-  On  nO 

r-  ^  CM  m 

0 

fM 

X(!p 

Luni^  SAiiDiaj  aSojaAv 

s? 

miA        r-       r-iAiAiAt--^^       u-.tn 

z 

nO 

r~l     tD    <T 

r-  r-  gD 

^  0         m         OD         •£> 

0 

r-  vo  0  J- 

p-  r-  CO  r- 

gD  ON  (D  m 
r-  -o  gj  nO 

CD 

£ 

0 

a 

E 
« 

iUIOd   /ASp   36DJ9AV 

- 

0 

CO 

-0  -*  0 

^  0  ^ 

lA  in        -t        in        -3- 

f^ 

On   (M  CO    ^ 

in  «o  in  gD 

rH  .-«  rg  r- 

-O  nO   .£>   lA 

•4- 

■5  s. 

MO|aq  Joj^jE    uiw 

oooooooooocooooo 

000 

0 

00  00 

00000000 

0  0 

00000 

0000 

0 

aAoqo  JO  -J    06  '^^V^ 

CT»C0<-HO*0<t>CD0*r-0»   0<-iCOO^— <■— 1 
(Mfsim        r-.fsjfNj<Nfsj<Mmm<Mrvjmm 

0  r-  ^ 
m  (M  (\j 

" 

0  CM  -t  r- 

OOOr-tOOmcM 

^  0 

0  ^  ^  --(  -* 

-^-- 

:i 

940a 

+             +  +   +                       +   +  + 
ry^msDOm^mcDcsj^rgco-d-m^o 

+ 

a. 

+      + 

+ 

+ 
00  0 

+ 
00  000- 

c^  J-  ON  0 

w 

tSQMOl 

„- 

C0tnOOr--*fNJ(Mr-l^    O^OOrHOCO 

nj  m  0 
-*   <}■   nO 

•* 

OON  rsi  rsl 

ONr^(M<fr-OfMc?N 
m^in<j-mininm 

1^  r- 

r-t   nO  0^    On    0 

^  -3-m  ^  in 

m  nj  o>  -t 
-*  in  ^  ^ 

a*oa 

+                 +                               +            + 

^infM^^rrHmrMmmm^-a-rH^t-* 

rsj-HOjrMnjrsirM^fNifsjfMOjrsirgrg 

^  -3-  <f 

+ 

+    + 
00  0  r-  -H 

+             + 
cor-r--omr-ONr- 

+ 

+           + 
CO  CO  r-  1^  r- 
w  rg  ^  CM  fNj 

^^^^ 

IC 

(sa^BiH 

uJ 

f\j,oiAO>r-.NOco-*om  OJ-ooom^ 
OOOCCO^O-O   000000(T>00 

O*  nj  0 
ON  0  0 

S 

r-  p-  %o  in 
ON  0  0.  O* 

^oor-owin-3-fM 

CDf^l —   On' —    sOCJnOn 

0  CD 
ON    CD 

.0  ^  0  0  CM 
CO  On  o*  c^  c^ 

m  o>  in  CO 

C>     O-     ON     ON 

ON 

|DLUJOu  tuoj^  ajn^jodao 

ul 

4noinij>inm<»-<f^r-m^ojrgin 
m(MOO^OO<NOf\(fM^^rg^ 

in  ^  <0 

0  .-<  0 

1 

CNJ 
0 
I 

in  CD  0  nO 
1     1     t    1 

ONinocomincNON 
1     1     t     1     1          II 

0  in 

0    r-l 

1 

^   O-            CO 

1     1          1 

in  ^  0  .-« 
0  0  nj  iM 

0 

a6DJ3AV 

- 

in(>^sOin>rmCT-o>tnOnHj-<}-.no 

>o<fr^m^in^r^.~imj-r-iri^r-  •£> 
coeomcrajeooococoeooocDcocoaaa: 

m  (C  (D 
^  r-  00 

0 

CO  0  ^  0 

<!■  f-  ^Oin 
r-  r-  r-  r- 

o-3-«or^ONOCD^ 

(MOgmsDOf^Or- 
sOg3ND>Oininr-^o 

m  0 

CO    CO 

CO  0  CM  <r  0 

gD  fNj  gD  ^  m 

OP-    W   ID 

om  m  0 
p-  p-  r-  r- 

0 

rg 
r- 

LUnUJjUIUJ    36DJ3AY 

,- 

u-.mvDOOcoir.,0(>Oir.inininNO<l- 
r-r-r-a3a>r^r-r-  sor-r-r-r-r-r-r- 

■*   ^   yC 

in  sO  %o 

00 

m  CO  ^  m 
nO  •£)  nO  nO 

o^*ommmoN(M 

in  0 

r-  ^  -t  0  CM 
m  ^  in  lO  ^o 

in  nD  nO  g3 

nO 

LunuiixoLU  36ojaAv 

u.' 

aDr-c^^-c^m^<^^f^^^l^\  o>o-*o»o 

00    C^C000C^O^0^O0^O>O0^0*0*O 

in  in  (M 
Q^  o>  0^ 

s 

r-  nC  CO  r^ 

CO  00  CO  CD 

^r-tr-lOON.-<mfM 

r-r^r-coinocotD 

CO    nO 

p~  m  On  m  -* 
r-  to  r-  CO  CO 

ssss 

CO 
CD 

1 

s 

laABI   D8S 

-D 

r-m        <f        <j-^ir\inr~-mo        00> 
com        .0       infM^OiA^j-        -4-rH 
00       0       0000000        00 

0 

0 

r-  .J  -d- 
000 

00       0       0       0 

0 
0 

rs)  <f  ^  r- 
h-  nO  r-  nO 
0000 

r-  r-  ON  4^ 
-3-  -a-  -3-  in 
0000 

-3- 
0 

0     UOjIDiS 

^ 

5 

<t  CD   a        0        co^o-rgmoininino 

cD^m        in        rjr-rsj-j^sOO'Omo 
r-coCT-       ^^       »-«a'o>-<^H^co>-<or~- 

J-COO         0         OO^O^O'COOOO'O^ 

a«  m  in 

-*   ^0   sO 

CO   00    OD 

(7^ 

0  -3-  <>   ^ 

ON  ^  0  r- 
(7-  0  0  o- 

0  *o       m  0  CM       m 
^0       ■*  CD  ^       h- 

00             ON    CO    0             On 

■-t  •* 
0  0 

-*  rt  pN-    CD 

0  r-  (D  ^ 

m    ^0   -J    CO 

o>   C  O-   ON 

m  m  m  ^o 

rg  0  0  0 
(J,  C7N  CO  Ch 

i 

(punoj6)  uot|OAa|^ 

£ 

soaD^r-in.-.OOf^-*v£)cniN^O-t 
rM-H^            ^inc-JiA^oa«ooa- 

00  0  r- 

0    fNJ    fSJ 

in  J  ^ 

m 

r-  «o  CM  ^ 
J-  rsi  .c  f^ 
o-          ^  -H 

OO-3^nD0D^C7>^ 
ONOi-<inino-3-g3 

r~i  ~t        m  ON  ^  0-  0 

"^^ 

J-  On  0  r-  in 
0  m  r-  rg  cH 
in  o>  0>  CO  nO 

iM  <M  CO  rg 
CO  in  in  r^ 
gD  gj  QD  ^o 

On 

1 
1 

to 

_j 
D                              a       0            -1 

I                                              D   0  -               < 
l-ZZD                            I-JZ                Ij. 

1/1           aoo                       i-LuO< 
<oooi->-ez      i^octot-—      < 

X  —  iJ03i/)wlOOOUZ<ZZa         1- 

iija:<      ujiiji-»-cio<       <<o       — 

_J         tt.J-IDDQlCDOaZZ'o'^JU 
UJ_)0<    <00<3  —  C<<  —  <  — 

oujii.ocix-J-J5  a'/'tr>33 

> 

I    O   <    UJ 

<  a  -1  > 
t-  0       0 

D  li.  •-   0 
_l  _I  z 

£   in  2 

1-  z 

z  0 
0  t- 
i:  0 
a.  z 

UJ  — 

>  _i 
a 

13 
CD 

< 

z  0 

—  a       0 

0  D  i^  z  u.' 
q:  m  _i  0  i^ 

—  I  0  i:  0 
>  u  U.  I  z 

z  0:  0  < 
>-  0  -0 
-1  z  a  ct 

<              a 
z       r           10  z  => 
00            to  < 
1-         U              <  _J  < 
0         <               Q.  10  _i 
Z        1-  0              —  -J 
—                               UJ          <I 
I<UJUJUjCI3 
irt^-J_JZUJtO         < 

<Q.»-i-<ao<rs: 
3i:t-»-i.;EO-J  — 

_JUJUJQ.t-<<< 

Ctoootnui»-3>- 

to 

0   •  c 
z  a  z 
—       < 

Z   -1 

t03   - 

UJ  -) 

3         Z 
Z  < 
<  3 

< 
z 

—  D 

tr                     0 

—  z        Z  q: 

>        0       0  3 
t-         t-   CD 
(-  >  to        0  lO 
to  UJ  UJ  lO  z  ct 
UJ  _l  J  Z   —  Uj 

3  i^  cr  —  •-  w 
u  <  V  z  a 

UJ  I   -J  D   < 

cc  u  ui  X  a 

z 

Z  >-  UJ         UJ 
0  <  »0         UJ 

0  a:  ui  z  1^ 
lO       0  0  D 

-  z  ct  to  < 

3   UJ  U  -  3 
UJ        0  -J 
a  <  <  — 
0  -J  i  I 

0 

Z 
3: 

0  a 

V   UJ 
3   Q- 

u 

< 

< 
Q 

Ol 

I— I  g 

Ox 

OS 
•-^  g 
O" 

I— I 

u 


auii^sun?  aiqissoj 

0         lA    4-   sD 

(135uns  ot  aspjuns) 
s^iuai  -JSAOO  />|S 

0    -1  CD 

■*    -J  fn 

6   5'" 
z  -^ 

01-8  'Xpnop 

cn  p^  -3- 

l-f  'Xpnop  X|4jDd 

^  ^  IM 

E-0  ■'°=0 

r-  (^  in 

-D 

c 

5 

1 

SIDQ 

■d-  -3-  CO 

UOI439JIC] 

3  2  3 

LO-Z 

psads 

4      nj<fa> 

a    *  c^  m 

uoji^ajjp  6u!|!OAaj(j 

3  3  LU 

Z  10  iO 
3  3 

pssds   360i3AY 

M.p.h. 

12.3 

7.2 

c 

.0 

0 
Q. 

(7) 

1 

punojB  uo 
L|4dap  oinujjxDv^ 

.      000 

|Dt°l 

000 

■£      000 

1- 

siujoisjapunm  4(1^ 

:2":: 

3JOUJ  JO  H3U!   10- 

o-^o. 

sjno4  ^2  uj  tsdioajQ 

In. 

0.24 
C.05 
0.19 

pujjou  Luoj^  ajnjjDdaQ 

In. 

-  1.05 

-  0.72 

-  0.68 

|D101 

In. 

0.77 
0.05 
0.51 

Xljpjoin^  sAjiojaj  a6DJ3Av 

r-  (D  ov 
o?       <f  m  <f 

0 

1 
1 

luiod  Mdp  a6DjaAy 

r~.  ^  0 
u-       J-  .*  ^ 

1- 

*^0|^q  JO  -j^je  '"IW 

000 

SAoqo  JO  •J„06  "°W 

.»  eo  (D 

atoa 

r^    h-    r-( 

IsaMO-) 

.      f\j  .fl  in 

u-      in  ^  .t 

atoa 

+ 

rH    in    -I- 

IS8H6!H 

in  vo  r- 
iC     o^  O'  c^ 

puijou  ujoj^  ajn^jodsQ 

"F. 

3.7 

0.2 

-  0.5 

d6DJaAY 

°F. 

72.7 
70.8 
70.8 

bunujtujLu  36oidAV 

I,  c;:pj; 

ujnujixoLu  dBojSAv 

-  """ 

s 

|SAa|  OSS 

Mb. 

1012.2 
1011.4 
1012.3 

0   U0!tD;5 

Mb. 

814.0 
835.8 
883.7 

{punoj6)  uo|iDAa|g 

Ft. 

6126 
5563 
3942 

c 
0 

1 

c 

D 

WYOMING 
CHEYENNE 
LANDER 
SHERIDAN 

£3 

u 

U 

<i> 

P 

{/I 

£) 

(/) 

0 

<U 

a 

(fl 

(D 

■u  (fi  a 

0      fcH 

QJ   -H     > 

x:  0    ■ 

-H             01 

M  'H    >, 

"H  r 

rH 

■H     0     <U 

Cfl   0;    C 

0  rH  .C 

U3 

C    >    0 

0  0 

as  c 

■H  ^  in 

(fi        rt 

rt 

-M  rt  +j 

■M  y 

XJ 

ol         C 

0)    (0 

>    ^H   -H 

tA    (U    fll 

h 

0 

H       a 

?  tfl  rt 

(H     . 

^(   fl  -o 

<y 

b^  en 

(U  Em 

+j 

Oo       I/) 

eiJ 

■M  0  rt 

+j          01 

•o 

t^  a 

>.       B 

0  u 

rH    B    0 

to  3  E 

bC  0 

a  3  0 

Cfl  r-i 

a  B 

0    0  ■*-> 

h  r-l 

rt  -H  CO 

rH    0    CO 

m  ^H 

X 

C          OJ 

>     01 

3    C  4^ 

cS    (D 

OJ    B  -H 

■H     Ul 

t. 

t^  c 

t.   X)   tn 

rH     rt 

0    0-  : 

Fh 

w   rt  -H 

a  u 

n  c 

0)  -O  +j 

u  <D  s: 

0  0 

;-       0    . 

•H   +-     0 

j= 

a<H  (u  +j 

«        C      T^ 

0 

Ohm 

OJ  J= 

H    (/) 

c      -H  3 

E         S 

3  rH 

0  ^H  -o  0 

0   O 

e  rt 

-H  m 

j^  3  e 

+j  J3  -O  .K 

fH   rH     0 

X  -o 

rt  6  c  rt 

rt    f-. 

rt   C 

+J    3  -H    flj 

rt><HS<CQZ*ft 

<  t^BUt  >H 


^ull^suns  aiqissoj 

o5 

cc           r- 

0                                    a>                TO 

iNj  OD  00        ^ 
0  r-  r-       0- 

(?>  0          TO               r^  0           ^      r- 
NO  0           TO               (>  0           r--       f- 

(4asuns  04  asuuns) 
1                                        s^just  'jaA03  X>|s 

^J^^^ 

vO  Oin-J-JJ-oofsir-r^c^toinr-NO^O 
r-cDcc<DTOo«coco<DCDTOcor-aa'Oo 

r^  *  CO  c>  c^  (M 

*   fsj    pr,  *   *   fsj 

m  ^ 

in  sO  en  0  rg  ^  evj  (N  ^  TO  in  in  o^  0       r- <^  00        *o  *o  cm 

*  in 

No.  of  days 

(sunrise  to 

sunset) 

01-8  ■•<pnoD 

CI  ^  o-< 

ooo**<ra)cnmr^^rMcr>.-<o*(Mn 

*0  ^  (\J  %0  >0   PH 

0  (S) 

0  0  0  0  0  0(M  ^  0<f  OiA  00       ^  en  0        000 

-- 

/-^  'Xpnop  X|iJDj 

4  0  cor- 

oc^^fMn*^^l^-r-r^<^■(D^o-*(M<M(«^ 

^  o^  ^r^  m  r- 

0  <M 

,-i.-irH.a-{MOo*potn4oo-a-rH      r-»cnr~       ^coo 

^  ^ 

E-0  ''D'D 

^  or>  fo 

m  <\j(MrMm^^^(^^r-i(NJJOOn 

2:^2";:;^ 

::'^ 

ooo^^c^.-lOco^O(nl-H^o^-o       o^in*       «npHt-t 
en  n  en  (sj        (n  <nj  r-.  (^J  eg  e\j        nj  en        e\j  r-.  in        f\j  f\j  en 

<Nj  a 

^ 

34oa 

+ 
^  0  in  r- 

+ 
infflp-inr-«,-((Nr\jinr-co*l^<>^in 

+ 
r^  r-  ov  ocD  ^ 

"s 

+        +   +    +         +                   +                         + 

E^ 

c 

-S    a> 
«  — 

3  t 

uojpajjQ 

tu  z  33 

liii/l333333UJ33333i/)UJ 

«/)       V)  (/)(/)  10  10  irt  ui      z^nz           tn 

33103331JU         3                          lu 

3  10  tn  3  3  UJ 
in                mm 

3                     3 

S^ 

3       LJm33333        3  3  UJ  3        3333        33 

z      z      zzz              zzmm      zzw          z 

Z         UJ                                                                         Z         3               3 

3 

Z 

z 

paads 

a. 

*   * 
0  f\j  ^  0 
•    •   •   • 
.-<  CO  a  m 

r~  o^l^^r-o-on*inOfoin  rna 

*    *                * 
0^  lr^  en  ^  m  <o 

OD  0  -3-  0 'O  in 

sO   CO 

W               *               *    *               *    *                     *                           ** 

r-      r-  N  0  <t  ^o  o>  0       f^crgoj       <^OlMO      lO-* 
0       or-r-io^r-cor^       oto^o-       enmmen       r^o^ 

* 

uoipajjp  SuiijDAajd 

3  UJ  3  3 

3 

UJtOUjUJ3UJUJ3333i033t/)UJ 

(/>          zi/iio      lozmz          in      in 

UJ  10  in              Z         3              3         UJ 

3  3  3  UJ3  UJ 

m       in  in  m  in 
in           to  3  in 

UJ  3  3 

z  in  in 
UJ  3  m 

3        3mZ3333         3         UJ3         3333         33 

zio           zzin           zmiozz               zz 
m          333          3m          z3              33 

z 

paads  a6ojaAy 

d 
5 

0   0^   VOO 

4-  *o.-'r-<»-<incotnr-mf\j%Ofnr-%o 
fMf^ifiininr-f\jrv)(»>*of\invoorM 

0  ^  <Nj  en  r-  c\j 

en  n  -J  *  r«>  st 

TO  0  in 

0       rH  r^  CM  TO  c^  *o -3-       a- en  rH  CNJ       0  0  if>  ^^       ^  <\j 
fn        <n  en  en  en  CM  en  cNj        *  en  <J-  en        m  m  tn  in        en  en 

^3- 

1 

D 

i 

0 

punoi6  uo 
i^jdap  Lunujjxow 

E 

S 

0000 

OO-OI-OOOOOOOOOOOO 

000000 

000 

000000000000000        000000 

0  0 

10401 

E 

2 

0000 

ooc^ooooooooooooo 

000000 

000 

000000000000000       000000 

0  0 

ii 

suijoisjapunqi  miM 

<j  rH  r^  tr. 

OOOOOOOtSIOOO^OOOO 

%0  -*  >0  >!■  «0  0 

"::;: 

ooooooooot-Hoooo       0000000 

r-.   fV 

ajouj  JO  -UJUJ  5j- 

CO  (\j  ,0  •-« 

c^mrMm<r-t^-<ro•o<^nf^J<^TOa> 

in   W   J-   0  J-    r-t 

<>  .-'  r- 

ooooinoooo^oenoo       0000000 

::s 

sjno4  p2  uj  4saiDajo 

E 

S 

If*  00  in  ^ 

pr\  J-   ^  fM 

•0  .-H  r-  0  fv  i-< 

ro  o^  <r 
%o  -3-  -£> 

0  0  0  0  w  0       c  0  eM       rHooooo            0       0 

(DLUJOu  ujoj)  ajnfjDddQ 

1 

iTt  1O  ^O  <0 
m  ^  CO* 

1    1 

(t^rHfSJinrHlM^truCO^PO^ffM^I-fNJ 
1                                            1              1               1       1 

0  o>  o^  0  r\j  in 
1     1     1    1    1     1 

i^  ^  r- 

o(n(\joooooo«oor-«f-ioOi-«o           0^0 

II                       III                 1 

^   <( 

|D40i 

E 

S 

0   4-   0   r-t 

*o  tn  ■-'  c^ 

at\irM0Df\i0^trMr\tr>c\i,->o-&0^<DO 

CO  ^  >r  r«j  4-  ■-« 

in  *  ^ 

oooo(noi-ooesji-^ooooot->-ot-o 

TO    ■* 

yU.p 

ujnt^  aA!4D|aj  a6DjaAy 

s? 

CD  <t  r^  j> 
r-  f-  f^  f^ 

orvjr^(at*^rriooo^rH(M^-Hinr^NOO 
r^ooo^oocoo^oo-^  0000  CO  r-  00  o>  c^  o> 

CO  in  0  r-  nj  0 

t--  r-  f-- 

-3-             (nh-inin             o^TO             l^in             (Min 
en            ^ofn^-r-            r-enm            r-r-            a)-3- 

-3 

« 

0 

i 

E 

iuiod  AAsp  a6ojaAV 

u 

^  0  c\j  r- 
.-^  0  fSI  ^ 

o^r-cDO.(^o-J  -JCT'TOO^f-h-ro.-i 

c^  >o  0  <N»  <Ni  r\i 
CO  Oin  (M  r-  (M 

;^£s 

c-           ncroo           ^njevj           or-i           r-* 

TO 

•Si 

1^ 

jaMO|  JO  3^  0    "IW 

0000 

oo-*r-oooooooooooo 

000000 

000 

0000000000000000000000 

0  0 

lAoqD  10  3„  ZJ£   IDW 

(Mn  w  (NJ 

cor-r-  ooc-o^^ino^oj-oooo 

0   ^    -O    rH    0   rH 

tn  (M  (n  en  en 

:q^5^ 

CJrHOcn   OinOOOrvJi-lOfM   Oin^O^OrHOfH 
CM  en                  (\j                                  rg  fsj  ^                                  (m 

0  0 

StOQ 

^^       + 

+                + 

co.-i<j-o»r-«ovoeo  rg<r-!r(\Jirvr-c*%o 

+  +   + 
.-<  0  en  TO  <n  f^ 

+ 
0^0 

+      +  +  +         +               + 

esj*^o*enencn(Njf\jTO(no^(sjcntninoir>a*-<<ncn 

i!2 

iss«on 

0 

*  o^  0  r- 

(Mm   PvjsOO^'Orri   -a-   OJ-r^^fMfSJOO 
r-oofvjontnc^  J-  inj-(n*<M(Njinin 
1    1 

1^  0  0  ■-<  en  %o 
^o  0  m  ^  en  0 

f^  cr  0 
«o  m  0 

C^'-■(nTO<^t^JTO(^4■0*OC^»-^^o.-«^000^-^r^J^g.-^ 
fn%0TO(NiTOfsjnj(n*fnoTO<-<O'-iOinO«-*rMNf-< 

rH   00 
•     • 
.0   CM 

BIDQ 

+  + 

+ 

P~i*in«oO(nin»-<ooo*»00<-*.HO'(Ci 
rH       cj(M,-(.-«       ,-(       (SI       ,~nr\  <-t  f\i  r\i 

+ 
^  ^  oin  tn  in 
rg  fy  en  CNJ  ro  CM 

+       + 

+  +    +   +  +              ++              ++              +                   +  + 
entnio*  *<j-cD%oini^  lONOcn^oeMcn^TNONO-a-inr- 

^rg(\JCgfM^r-«fMtM(M(N((MWrNJ^(M<MfMe\J^fSJ(M 

ts3n6!H 

u 

-J  J-  ^  -3- 
^   ■^  U\  4 

fsjinr*vOr-Norvjcorr,ocoTOcDc\)fvjo 

p-  *  t-  t^  0  ^o 

t-<  -4-  -o  ■-'  0  in 
fn  *  m  *  *  J- 

-*    0  tNJ 

a  0  r- 

-JCT-ojen^.-.r-oo-J'r^OTOiNTOO-t'-^eNja'tn 

(nfnfvj(n^(ntn(Nen(n(nro<r(n(n(nfs;en(nenf«jcn 

^  r- 

joiujou  ujoj^  ajntJodsQ 

u 

00  tn  a  sO 

0^00 
t    1         1 

TO(n^^Jr-fO^nf^lf^J^^^0C<^00^^(O 
OrHrHOOOOCOOrHOOOOC 

III                1  1  1  1   1 

r-i   *   rH   OD   r^  f- 

rH   0  •-<   0   0   0 
I 

000 
1    1    1 

tnr-TOp^inrsjTOsoinin^r^i-tO'.oacoenin       O 

njoeM^c-HOoorvjooenr-^^^ooo       .i 
1     1    1     1         II         1    1    1     1    1    1     1    1    1     1              1 

0^  ^ 
0  fn 

96DJ3Ay 

y 

a   CO   CO   ^ 

in  in  (o  r- 

eo^f---*(^fo.-.^or-c<ina-*r-.^ 
*ln^vJ>^■{MOP^Jlnr>csJ(^-*«)^-a)f^J 

0  en  ^  O^  fvj  ro 

0  en  in  0  r-  * 
tM  en  f\j  en  rvj  en 

esi  in  a 
TO  r-  r- 

%DTOtnr-tOTO<r-3-eninor^r^enoor-.-«co-3-TOTOTO 

,o<n^-e^J*lnr^ot^J^-^-*ln<ncgrHo•o»nOlnen 
(Mfsj^fM^'sjfMrMfNji-.rH^tNjrsjCNjrgnjw.-HPg^ro 

Luniumjuj  s6dj0av 

0 

'^^'^'^ 

^r-oc\jmmcno(>oorM*i-<%oi^o 
.-tr-iorgCDeooDOwr^r-O^Oinoo 

t-i  «o  (vj  t^  <c  r- 
r-i  in  r^  en  r-  «o 

r-  r^  TO 
.-«  ^  f\j 

c^  .-teM'j3r-wor-r^(ncn^fsjen{>or--eNjCM'0*o* 
ro.-ipgint-"o«n>ooTOenr-ir-en«ninvO<N)roino<r 

■*  ^ 
a  0 

Lunujixouj  a6ojaAY 

U 

^^C^OD 

cnn  or^.'^-TO.-^r^  fNjaDoo*r--j-JO 

a-  ^  CT-  00  h-  fNj 

CO  .«  (n  r-  ,o  fM 
fM  <r  tn  en  <n  J- 

0  en  m 

vt  .-«TOC^^"'Oe^J*TOt^r^J(nc^TO^^^n(nr*cnr-l^fn 
-3  sOMTO  N0«nr-<ri^>O(NjTO[n(\ii-iCDen^eD>0— 'en 

TO  (M 
CM  en 

S 

3 

a. 

|3A»|    D8S 

r-  ^o  ^  ^ 
0000 

ar~.r.jr-cDi--jc«^r\j'-'rsi^ot^r-r- 
(sj«o  ocrfMi^^t  ^ir>*0(vj»-.jrMin 
00  00000000000000 

tn  in  r-  r-  cc  en 
en  r^  0  CD  0  1^ 

r-.   0  ^  0   r-<   0 
000000 

nC  <£)  -3- 

•    •    • 
J-  «n  in 

000 

^             *C,-.TO             jenrv;             «or-             en.j 
0             0000             000             00             00 

*n 
0 

0  uoit04s 

i 

*  o-  in  cp 
(^  c^  —  0 

cD(^JC^^-<^<^^^J■*^^lCoc^(^cc»lc^* 
O-^OOO-H^Cr   ,^^o<^rH.-^0^ 
00    00000    0-OOOCT-OOOO 

en  r-  TO  cj  a  CM 

tn  c  r^  en  .-■  IN 
0*  vo  *  CM  in  0 
r-  (?v  00  0  (E  0 

0  -o  r^ 

a  0  0 

coo 

cor-.c^TO.-^(n^oo       cn-Hino*       am^       enr--a 
r>,<\^a'C^rO•^~'C^         f^J<^00^.-<        (^J(^*         l^inO 

o-r^-3-TO.-'a'-<o       ff-rHooi-t      ^0-^       ino--< 
chTOTOo-ochoo       TOooao       TOOo       aoo 

in  ^ 

(punojB)  uoijDASig 

s 

^  -3-  -*  o^ 

r-j-r'fMOD(?'<vjf^inmf«i<\j*r--r-a. 

^  0  TO  TO  r-  -1 

en  <j  (N  TO  TO  0 
.-.  (n  in  (--  J- 

r-  TO  0 
P-,  r-  f-i 

ritsCT^enfno^ootfvO^cM^ml^r-  4  f\i  ^o  <d  f-^  cr 
inmo^f-HO^eno-TO       r-io            r-            ^r^r^ 

h-  (M 
c^  TO 

1 

1 

<  3:  lu       > 
r  <  J      a 
<i  -J       ij^ 
CO-        s 

«r  2  >  UJ  c 

<  S   1-  —  K 

a  r  a:  2! 
-  D  0  0 

ffj  X  I   I 

0 

z 
0                               < 

Z                                                        -1 

<.  ^    ^1    ^ 

i^C              v->-v-JUJl_I 
10<UJ                       <<Z         <=)!-          Z)          K 

<crt-3Q:-Ja:><Dtnir<       <<< 

jOt-CujL.       C(t<       ujct       a>i- 

<  I  UJ  ai-  I  c  c  or  UJO  M  v:)  Ui       ID 

uzQ:D.t-_ja— zzt-       i:    "UJii: 

ZZ    <<UjCO<rD  —  0'-'Oi-I< 

<<  (ta:'tr:uuu.~)i^i.:i:zin*n>- 

< 

Z  U- 

—  I-  —  0  zo 

q:  to  z  u  0  -J 

<  C  UJ  m  in  m  < 

<  0  UJ  'w'z  r 

_ix  a:  D  —  D 

u.  a.  0.  K  3  5- 

m       i^ 

<  I  u 

ui  I-  0  < 
z^a  z 

<  2         < 

V  inuj  i^ 
tt       -J  tt 

<  I-  1-  < 

O"  UJ 
U.  _J  t- 

0                               ~  < 

<                                         z>            -J                          0  0  z 

zo       z                     in  m  q:       ui                        m  m  _i  < 
a-i       0                lutuj           D       oocc       — ^<.- 
ouj       >■                u_j_j<       cu.»-»-       ouuKO; 
u.*-      z       D      <ujuj»-      au-zzoozz<<z 
—  u.       <v           ujoomci<DujujQ:uj<<uzO 
_pma'-^z<0(EZZ<z       -jsiuj^att:           t- 
<o:o      <i^z      <<x<t-(t<<a:'Ciu.L-<<i^ 
^^UJlujoDUJino            io_jz       crao                 t-i-»^ 
i<!m3Q;Q:ujzmm       i<:— cw»-jzzzzzzo 
<  —  _ID  3Q:oooi-<OUj<<<<<<<<t- 
a:aj<E£Duju._j_j_Js:ocLQ:mmmmmmmmm 

0 
on 

< 

cc       0 
0  <  0 

00a 
tj  I  0 

<  _) 

JO 

<  u 

E-< 
< 

Q 
I — I 

o 


aui^suns  aiqissoj 

if" 

in  c^  CO 
r-  r-  r- 

CO  -d- 

xO 

CD  CO  a-  o           o      o 

f\i             a        O 
r-           xo       p- 

-4-  r-  CD  so 

■*                 h- 

;c  spipi   s 

(lasuns  oi  asuuns) 

SljIUai    'JBAOD  />|5 

r-  o  CO 

J-  m  en 

in  oin 

•* 

J- 

-Hcc^r-o^^^i-f-ioo        -4-innj 

-Oinin^ocnj-o^ 
ininNO'DxO'O'Oin 

•    •    •    • 
r-  -*  m  ^o 

ON            ^  c^ 

a   OON  -t   CD   ONCN 
^  ^  <J-  -3-  ^  -4  * 

-D 

'o 
6 
z  -^ 

3 
1    2 

01-8  ■'(pnop 

^  tn  m 

ooo 

r- 

« 

'^s::^'^::'""^    "S"" 

CDf'J'-'tnO.-ttNJrH 

:c"~° 

O                     ^    rH 

•o  f-- 1^  NO  (D  r^  1- 

ly  -Xpnop  XnjDj 

O  {\J  m 

fn  <t  -* 

2 

:i 

^or-'Ot\jo<n(M«o       nao 

^r^Or\jNOtn-*f\j 

in  o  in  (n 

<t            a  in 

^  tn^  OrH  tno 

E-0  'JO'D 

CO  sO  in 

CO  r-  00 

- 

- 

^>om.-H<MOm.-i<M        OfNjrvi 

c^f^J^^o^n^-lna3 

►H  CD   ^   o 

;:,     ss 

rH    r-t  O  in    CM    rH  <■ 

1 

°  S 

aiDQ 

;^  !^  1^ 

+ 

^   a   (M 

s 

2 

inaar-oo       cDcD<Njvi-ooo(n 

O'  vO  ^  ■JD  nO         i^ 

a  in  -o  r- 

+ 

rH    O   O            -* 

+ 

-J    ON   rH    0>    Ch    CO   rH 

uO!P3J!(] 

3  Z  Z 

33  3 

3 

3 

liJ3LJliJlU        333LJ333 
cOcnvii/5        ZZ        ztoz 
3  UJ                          3 

3  3  3  Z  3         UJ 

^T)  ZZ         Z         Z 
3         3 

UJ  UJ  UJ  UJ 

z  z  z 

UJ 

UJ  3  3        3 

3 

Z  UJUJ3  3  33 
Z        Z  Z  ZZ 
Z                    3 

pssds 

d 

CO  r-  o 

^   (7^    i-« 

* 

^  >0  -* 

* 
• 

J- 

*    *                           ***** 
cnr--d-r^in       Oinin.-<>oino^ 

*    *   *    * 

cn  cj  r-  nO  o       ^ 

o  in  o  in  r-       en 

* 

r-  <n  ^  en 
o  ^  h-  o 

<  < 

r-  ono       -t 
o  in  rH       en 

*             * 

vO  ooo  ^  en  NO  iM 
in  en  <t>  nD  00  in  rH 

uo!43aJ!p  6u!|!DA3id 

in  LU  UJ 

3  10 

If) 

3 

3 
Z 
3 

If) 

33         3UJ        LiJUJ33V>3lU 
UJ                    3   3              UJ 

3  3  3         3         3 

V)          V>          CO          10 
3                                3 

3  UJ  UJ  UJ 
10  Z  Z  Z 
3  UJ  UJ 

3  3  3         3 

Z  lO  i/l         Ul 
3         3 

% 

lO  UJ  3  UJ  10  UJ  U) 

lO                      t/) 

p33ds  a6DJ3AV 

d. 

fM  O  Ch 
<t  tn  ^ 

<(■  (n  fSJ 

": 

^ 

Nor^a-JOflOcno^t^ooo 
cnrr.nin(nin4-^cnnin(n 

o  nO  CO  ff.  r-      xo 

00  tn  o  f-- 
•    •    «    « 

m  in  o  in 

J-  <t  in       CO 

rH  r^  f\j  in  r-  r-- in 
tn  tn  vj-  en  tn  en  en 

c 
'a 

i 

a. 

J 

4(dap  LunuiixDw 

E 

s 

o  o  o 

o  o  o 

o 

O 

ooooocoooooo  o 

oooooooo 

o  o  o  o 

O  O  O  o  o 

O  OO  o  o  o  o 

|D|Oi 

E 

o  o  o 

o  o  o 

o 

o 

ooooooooo  ooo  o 

oooooooo 

o  o  o  o 

o  o  o  o  o 

o  oo  o  o  o  o 

1- 

sujj04!J3punn4  H4!M 

--- 

^r-o 

<f 

~ 

2;sS2::si    2;;;s;:s" 

-j^rvj^ineoeofvj 

o  o  o  o 

(\j        o  fNj  (n 

NO  in  in  nO  o  f-  r^ 

ajouj  JO    ujuj  5j- 

o^^ 

O'  17^  o 

-- 

n  -t 

fMcnmr-ttnioC'-^inntri.ooo 

<*^NO<f(nxoco<f-j 

c^  CO  r-  (^ 

O   rH  O  Nt   O 

On  r--  -O  rH  00  o  o 

5inoi(  ^j  ui  tsaiDSJO 

E 

s 

7:^"^ 

ss? 

JC 

<t  r- 

h-^(noonj|--inr*--Jr-rsj(\jr-t 
cnj-ininojr-^.-Htnocoh-rH 

-4o^•r-(^(^(neo 

4-  a  (n  Q' 

rH          NO 

1-      h-      f- 

in  OnO  r-  o  1^  CO 
en  in  in  tn  m  r-- «0 

{oujjou  ujoj^  ajniJodsQ 

E 

in  o^  o 
1         1 

j-r^r. 

NO 

o 

1 

l 

r-j-cDrH^ro-j^ONOcr-mnoo 
1     1    1     1    1     1    1         III 

^O*Or-O)00^0-*O3 
1              1       t 

%D   -*          00 

in  rH  r-  o  en 

III       1 

m       o  o  r^  NO  CD 

|D)Oi 

E 

s 

-*  ^  %o 

m  o^  (^ 

■i 

r--  o 

IT-intO^J-^r-tC'inr-.-lr-tsO^ 

Oxor^.-(.-"OMt-( 
fsjor^cDooNooa 

r-<  rs)        ^ 

•"  ^'-  1^  •" 

NO  ■*  no  en  o  rH  r- 
o  o  00  cNj  a«  tn  r- 

X,,p 

Luni^  9Ar|D|aj  96DjaAy 

<i5 

<r  r-  ^ 

-t  CM  -* 

■*  IN 

>o 

s 

cN       oDO           mNO       r-r--"* 

r-  <M  r-       ^       1^ 
t^  03  r-      r-       r- 

a  en  rH  eNj 
f^  %o  r-  r- 

S          m 

rH  rH    (\J   CO    -O    <M 
,0  nO    f^    •«    NO    f^ 

3 

i" 

)utod  M9p  sSojaAy 

u 

(>  m  o 

r^  -o 

^* 

^ 

00           fMtn                  OOfM           r-MCM 

O   OrH           .O           r-. 
O    Or-.           O           ^ 

O  ON  ■*  o 

om  a>  o 

^                      CD 

^  oco  r-  rH  m 
<f  m  r-  «o  NO  CO 

JSAAOI   iO  3^   0     "IW 

oo  o 

o  o  o 

o 

o  o 

ooooooooooooo 

oooooooo 

oo  oo 

oo  o  o  o 

o  o  o  oo  o  o 

SAoqD  in  ),  zi(   XDH 

in  ^O  O 
<M  <sj  tn 

r-  o<n 

:^ 

:22 

(n.-tOrH(\j»na)o*0'(Mn.-< 

eofHOo.tnr-c*r-< 

oo  oo 

NO  en  oo  CO  CM 

rH  1-t                   rH 

in  f\j  *  CO  nO  en  * 

atOQ 

o^  m  m 

c^  o>  c^ 

o 

+ 

o  o 

^.^J.;,.^....^^^ 

+ 

+      +  + 

+ 

rnex)  00  en  rH 

+  + 

rH  O  O  On   O  O   O 

(saMoi 

U 

i-i  <J-  en 

o  r-  r^ 

'^ 

Ocn 

•    • 

OO-ojtnooocoroo-fl'fNir^.H 
ooorvia)ojofM4Njoc^r-.-«rH 

oioo-rHr^r-rjeo 
mincn^vo^r-r^ 

r-  o  00  o 

CD  CT-  On   CD  NO 

r- en  en  r-  in 

nO  CnJ  CD  nO  nO  O  lO 
•     •••••• 

in  r-  (M  o  o  o  o 

OiDQ 

+ 
tn  m  rg 

+ 

+ 

CO  r- 

+       +           +  +            +       + 

+ 

+  +  +  + 

om  evjoo 

+       +   +  + 

rHrH   <r    ON   Nt 

~-----~ 

IsaqBiH 

•~i 

<N  03   4^ 

r-  r-  a- 

^  o  o 

-O  m  in 

i 

r- sD 

m^inm^^vOin-D-d-min-o 

(nrsiOJ-NOtno-O 

4  (^  r-  nO 

ey.  rH  ^  o 

(Nj  en  en  tn 

OJrH   C^    O   nO 

r-  >o  en  in  in 

nO  O  Cnj  rsi  rH  r-  «0 

m  in  p-  h-  nO  nO  in 
tn  en  tn  en  en  tn  en 

jDuiJou  Luoj^  ajojJodaQ 

u 

°^*^°; 

-*  ^  O 
O   O  C 

o- 

'^ 

(OcnOr-OOfM^OJCO    fNJ^rHl-- 
00.-IOOO.-IOOOCOO 

1              1                             1 

4■^-eD(^o^-l^c^ 

,-4r^OO'-trHOO 

1    1    1    1    1    1    1    1 

en  rH       to 

O  rH           o 

^  _>  en  On  ru 
1     1     1     1     1 

in        ^  <t  On  f\j  tn 

o        o  O  O  O  .-H 
1         1    1    1    1     1 

aBDJ3AV 

CD  <0   -O 

•    •    • 

^O  in 

fsiOO--tmaOi-i-*(n,3--TNOoo 

r-r-cor-o>i^o>o)oor-r-r-a) 
(MfM(Nj{\jf\jrj<\jr.jcMCsjroro(\j 

rHcnnmi^^r-o 

n^  ■-.  O  r^ 

J-  r-  in  so 

enNO  tn  en  tn 

rNJ(>  <>   rH  .^ 

tD  tn  o*  to  »n  cvj  r^ 
NO  rg  tn  en  tn  m  m 

Lunujjutuj  s6DjaAy 

0 

-t  tn  CD 

^  m  r- 

«    •    • 

r-  ,o  r^ 

2 

o  O 
O  O 

ChC0O»(M.HmrH^COO>CM(na' 

<nrg(nrvjOcn.to^r\i(nM{r>(n 

^^*OvOrH<nr-tr- 

crcvoOrHa3r-.r^ 

o  en  r-ioo 
O  en  rH  (M 

cntn  On  tn  r- 

nj  rH  rH   rH  rH   rH   rH 

lunuii^Du.  a6D.3Av 

u 

CD  ^   OD 

CD    <t    fSJ 

O 

'^'^ 

^Or■(^nJrs(CMf^(^JC^r^coc^Jm 

»0.a-r\iCMCOorsjoj 

OOnjrvfMOCNjrg 

en  *o  O  <t 
ec  o  o  a- 

r-   rH  o    <t    r-. 

rH  rH  O    ON    rH 

p-  en  c  OO  J-  4- 

|3Aa|    DSS 

5 

^  c-  o 

W  O    r-t 

o  o  o 

o  o 

4- 
C 

o 

CO       p-r-           r-cD       r-cDoo 
o       oo           oo       ooo 

<o  m  <t       (N       a 
«c  r^  sO      r-       -o 
ooo       o       o 

vO  -*   O  ON 

-o  o  NO  r- 

^  P^   r-t  rH 

o  o  oo 

rH                              -t 
tH                          rH 

o               o 

mm  in  >oin  ^ 
o  o  o  o  o  o 

0   uoiiDis 

5 

r-  <!■  ^ 

(M  o  <n 
-J  00  en 

^  o  ^ 
o  o  o 

o 

o 
o 

<MinrsiNO-J            %oin        C'-o^ 
in«or-j>D           vom       -a-NOP^ 
coooo           oo       ooo 

o  o  r-  o-r-  in  en 

CO  ^  O^  csi  en  <f  ^ 
CD  r^  o  o  o  o>  ri 

CT"  O    (n  <J- 

J-  o  mfsj 
o  o  o  o 

^          rH   f^    rH 
rH          ^   nO   nO 

in  r-  CD  rHO  ^  a 
(Nj  o  eN  en  ^  ef  rH 
o  ON  o-  o-  o  ID  a 

(punoj6)  uoi(DAa|g 

S 

o  oo  * 
,o  ^  ^ 

OJJNCVJ 

~ 

1^"* 

j-a^r-(\iinfn(NiN^co>oin 

«o             tn        ^ 

^n^o-*^-o^-a■^n«o 

<J-04rH0    a^OD 

ON  (Nj  tn  m 

inO    •»    rH   in 

OO  ^  tf^  4-  m 

gj  rH  no  r-  (^  CM  e?' 

On  O  CD  P-  ON  CM  I-- 

c 

1 

o 

1 

o 

o       ►- 
o      u 

<        2 

a      :d 

O        -1 

U  >  Z  (O 

Z  <  liJ 

tu  a  3 

O  O  D. 

u  a      z 
uj  OQ  liJ 
z  Q.  d:  > 

Z  liJ  o  < 
o  oil-  X 

U  O  (- 

—  as 

Ct  <   UJ 
tDX   Z 

a  z 

<  O 
3  t- 

<  O 
-1  z 

o  r 

3 

Z) 

o 

•vJ   r)  Q. 

O  O  -J 

t-  o  < 

VI  Z   Z 

D  X   I 

<   < 
3  3 

5 

X                                                              < 

<  U        UI                                                  UJ 

-j<      -J           X          o  UJ      m 

<OUJi/l_l         -D  U                    Uj 
OOCCCl—               <              <!/)         s 
w-        UJ>l-OUJ              _JV1         _J 

Q;x<:^ziozm      oo<       < 
ouzzouj<          owl      a 

-J<0        t03_J^  —  z<<< 

u — It-  t-  ^       uj3:i<to_jai- 
<3-Q:u3-i<:<<_iz_JEi/i 

G-<0<    W  <  ^  •-  Ct    UJ<<UJ 
<OU--)   i^-JZIOQ-l-t-3 

<                                            -1 

O                     I/)              X- 

cr       <  <  D           <  > 

O  lAI-   f-  (D              Z  oi 
UJZZi/lEZ         Z< 

OUJ<DDOUJ<i; 
X_IC3_J1-'Z>0 

t-i-oo<o<x 
<<<t^E:ia:uit- 

<       -J  -- 
3         D  => 

X  O  O  D  D 
-1  Z  X  X 
^  O  <  ^ 
I  X  b^  -I 

i^ 

CJvO 

■*  -t 

-J  -I        o 

O        <  <  Z  -1 

X        U-  U.  O   _/ 

<                      t-   UJ 

O  UJO  O  ui  K 

^  lO  X  X  —  < 

-<  <  3  O 

O  O  O  UJ  O 

(E  H-  •-.  _f  D. 

a  < 
<  3 

lO       X  o                o 

O        O  E                    UJ 
Z                               O  ^ 

-  300          a  u- 

_l        CJ  O  UJ  <o  o 
-JO<<Z^U.Z 

"truu  —  Q;i<:^ 
—  r-,  «  _j  ou  a 
<  X  X  o  ujoa 
u  u  u  I  ao:  to 

< 

Q 

E-H 

<: 

l-H 

U 


auiqsuns  9|q!$SO(j 

s? 

r-  f^  p- 

00  r-       r~ 

o  .-1       in  .o 
o  CD       r-  r^ 

-* 

.-1  -t 
<n  r^ 

o 

« 

oo  in 

^    ^                     O             r^    O^            OS 

00  r-            r-       CD  r-  r-       o 

a> 

(tasuns  Oi  asuuns) 

Sl^lUSi  'J3AOJ  X>i9 

in  in  ^  *n 

ir^  in  c^  r-  o 

•   •    •    •    • 
^  ^  ^  ^  in 

cn  o  r-t  CM  in 

^  en  en  in  ^ 

O  4^  esj 

en  CD  o  in  o  «o 
o  vo  «o  o  o  in 

•    • 
«o  -o 

O 

•   •       • 

cninocDoor-ooooo^cM 
■*-*-*-»-a--*-J-Jinenin 

• 
o 

>.    0 

01-8  ■'<P"Op 

r-ininin 

O  <J-  00  CD  O 

o  in  ^  CD  %o 

o  o  r- 

o  o  ri  o  r-  <^ 

:::: 

-t 

O  CD         OS 

ootnoin^p-os^-mo 

en 

l-V  'Xpnop  X|4JDd 

tf\r-  CO  a 

^  in  o  o^  c- 

O   1^   O  CM   i-H 

CM  r-  <r 

et)  OO  CO  CM  en 

i:^ 

i-t 

-*  o      o 

^4-inh-,*incMOsooos 

:i 

e-0  ■Jo^D 

r-i  c^  CO  r- 

^  CM  en  4-  fvj 

in  c^  o  r-i  ^ 

a>  00  o 

en  in  o  en  CM  a 

en  vO 

o 

r-  en       o 

J-rHrtflDCMCMeMCn^OCM 

^0 

u.   ^ 

3)oa 

^  0^  o  o^ 
^  rsj  ^ 

irH   O   CO   CO   o» 

<r  r-  CT>  ^  r- 

00  -d-  CD 

J.  r4en  ^  00  * 

■" 

^en  Os       ^ 

o<t       ^^encheocMwcM 

eMrH           r-t           iHiHCMtHM 

i-t 

uoji^ajjQ 

33   UJ3 

Z  Z  Z 

ZZ 

2  3  to  3  UJ 
Z         iO  Z 

3  Z  UJ  Z  Z 

3  3  3 
3  3 

lu  3  UJ  UJ  3  UJ 
z        z  z  10  vo 
UJ         UJ  UJ         lO 

3  3 

Z 

3 
Z 

33   3        3 

lOZ  z       z 
10 

UJ3        UJi/>liJi03333 

Z         V)         (O              t/)Z  Z 

W                                      3 

X 

paads 

^   CD    --   a 
•     •      •     • 

*          • 

00   OD   00   <f   .-H 

* 
(^  CD  en  <f  CO 

*  * 
en  <r  o 

o  (^  ^ 

*  * 

en  o  o  -*  CM  en 
-*  en  r-i  en  h-  ^ 

* 
O  so 

o 

Osr-    CM           CM 

r-os       (^^cnosc^coocM 
oen        enooen^o-rH^ 

i 

UOI|3ajlp  6Uj|jOA3JfJ 

3  3  3  in 

z  z  w 

UJ  LU           lli   UJ 

u)  i/}  t/> 
UJ  en  (/) 

3  wi  to 

to 

3  3  3  3  3V) 

I/)  10  m  irt 

3   10 
V) 

3 

3 

33   3         3 

3333         3310333 

wtozz       wz      inviz 

3                     3              10  3 

3 
3 

paads  a6DJSAV 

d 

^   C^   CD   to 

o  o       r-  in 

in  >o  -o  -*  J- 

O  O  O 

CM  fM  en  fM  .-^  ^ 

<f  en 

e^ 

^in  ^       o 

OOi^cncomo-inrvjcno- 
enenfM^rr^encn.jen<j-en 

•5 

c 
o 

o 

1 

punoj6  uo 
mdap  ujnujixDv^ 

E 
5 

oo  oo 

o  o  o  o  o 

o  o  o  o  o 

o  O  c:. 

o  o  o  o  o  o 

o  o 

o       o 

oo  o  c  o 

ooooooooooo 

O 

ptOi 

oo  oo 

o  o  o  o  o 

o  oo  o  o 

OO  o 

o  o  o  oo  o 

o  o 

o      o 

oo  o  oo 

ooooooooooo 

O 

smjotsjapunm  miM 

o  r-  r-  o- 

in  r-  in  r-  o 

^    ^   rH   00   O 

in  a  <D 

r^  CD  o*  0*  o  O' 

-■" 

~ 

O  en       o 

inincM^in^^ocn^j-tH 

•" 

ajoui  JO    uiui  sj- 

en  o  csj  o 

o  r-  o  r-  o 

CM   CO   IT-   so  1^ 

C-   r-t   rt 

»H  CO  c  r-  CD  c 

;.» 

en  in  so 

Oso  r-  .-HO 

r-or-r-oooi^r-ooi^ 

Dl 

sjnoLj  ^2  ut  tsaioajQ 

E 

irv  rg  Os  CD 
fn  o  in  <t 

vf)  O  P-  CM  o 

u->  en  c^  rj  ^ 

en  o  <n  rH  en 
<f  CM  en  r-  <M 

-*  ■*  en 
-*  in  ^ 

r-  >r  -*  in  ^  4- 
en  xO  *0  CM  ^  .-* 

f;iS 

in  4-  O 

ooen  rH  ^  o 

(o>j-Osinfloi^oocnoor-rH 
njen^CMen^en<tcMeMCM 

o 

|Oujjou  ujojj  ajn^JodaQ 

E 

OD  J-   C-  OJ 
-*  ■*  C\J  -* 

.-H  ^  en  CD  in 

r-   <M   r-   rH   CM 

r-<  4-  CM  <r 
1          1    t 

^  00  o 

O  r^  CO        o 
CM  »n            r- 

1    J          1 

o  o 
1    1 

O  OD  r- 
C>   CD  ^ 

1     1     1 

^  OS  en  .-H  ^ 
CM  CM        o  .fl- 

II     III 

0'CMO<t-i^0sr-cnr-cMo 
)          II          1              III 

1 

|OJOi 

E 

s 

(\J  o  to  o 

£22-S 

rg  CD  rsj  c  c- 
rH  tn  oo  CD  sO 

O  fM  o 

in  CT'  <t  en  ^  in 
en  r-  en  o  in  CM 

en  ^ 
t>  so 

2  J^m 

OS  J   O  en  00 
in  ^  o  o  -J 

^^O'-tfr-mr-eo^o-i^ 
inf--^in-d-en<»cDO^in 

o 

MiP 

mni^  aAjiDjaj  aBojaAy 

ss 

CM  1^  ^  r^ 
r-  ^  r-  o 

r-  r-       r^  r- 

O  ^  ^  «£>  O 

sO  in  in  o  «o 

rj  CM  -o 
f»-  r-  r- 

^  o  o  ^        O 
CD  CO  00  00      r- 

CD  O 

sO 

J-  o        O 

inp-o       ooo       or- 

le 

0 

e 

4U!od  A\ap  a6DjaAy 

U 

0^   -O  03  o 

00  en        c  en 

f^   CO           CO   O) 

o^  o  (^  -*  c^ 
CO  in  en  c^  00 

«o  r--  CD 

CM  00  en  c^        r^ 

>o  sO 

sO 

or-       o 

ino^r       j-encn       ^(nj 

■3- 

• 

•6  « 
1^ 

J3AAO|   JO  3^    0     "IW 

o  o  o  o 

o  o  o  o  o 

o  o  o  o  o 

O  OO 

O  OO  O  OO 

o  o 

o  oo 

o  o  oo  o 

OOOOOOOOOOO 

O 

»AoqD  10  3,  lit   XDH 

in  *  ^  CM 

1^   CM  W   O  -O 

CM  00  1^  O  CM 

en    OrH 

m  to  ■*  00  -H  00 

*  in 

en  in  CM 

o  o  ocn  r- 

r-l    t-l 

cnaeDOOOinen  ^rHi-« 

-• 

atoQ 

.-•  O  O  O 

-*  o  o  -*  •» 

+  + 

om  1?-  o  c 

rH   O  rH 

+ 
en  ^  r-  tn  tf>  CM 

+ 
oo 

m  OS  o 

+ 

O.   OS  O  O  OS 

+                      +  + 
o-  osoosos-a-oooooo 

en 

iSOMOT 

u 

O  cn  o  (n 
o  CD  o  m 

^  ^  r--  -*  CM 

f-*.*   rH   ^   CM 

r-  -o  ^  o  00 

en  i^  r- 

en  or-  so  CM  o 
•    ••••• 

00  O  ^  O  CM  O 
r^  CM  CM  (M  CM  CM 

O^  CM 

•     • 

OO  r- 

en  o  OS 

^    CO   CM  O  CO 

o-  CM  CM  m  r- 

OS  rHeoosr-OCMr^^rnjr-. 
en.-«r-cDOinr-oosr-o 

•* 

atOQ 

0«  eg  rg  .-t 

^^^jn^ 

+       + 

tM   CM   en   CM   CM 

+ 

o-  a  a 

+    +    +    +    + 

e\j  CM  en  (M  IN  fh 

+  + 

so  CO 

+        + 

r-  r-  to 

+           + 
o  CM  OS  CM  r- 

CM          r-.         <M 

+            + 

rHC0r-.CMO^.-<'-<r^r^.-. 

CM 

t"H6!H 

u 

o  %o  o  a 

m  en  n  tn 

r^  ^  r-  ^  o 
•   •   •    •   • 

o  o  o  ■*  in 

en  ^  o  en  o 
•    •    •    •    • 

ec  c^  o  CD  o 
en  en  >*  en  ^ 

CD  ^  CD 

CM  O  -3-  (^  o^  -* 

r^  11^^  en  en  c> 
en  en  en  en  en  tn 

OS    -» 

en  ^ 
en  en 

t-H  r-  o 

o  o  oen  CM 

en  en  en  en  en 

o•d■J■oJ■i-<o*tM<^o- 
«n^^ino«oinj-r^<ncn 

^. 

|OuiJOu  ujojj  3jn4iod30 

|J 

O   O  r-<  ^ 
1     1     1     1 

o  o  o  o  o 
III         1 

CM  r-  CM  e> 

^   r-.   O   O 

1    1    i 

O  O  O          O 

rH  o 

en  vD  ec 

o  c  o 
1       1 

O    O  CM  ^  .-H 

eZ'  o  o  o  o 
1 

(McnOOr-    CMr-r-IOr-l.-«0s 
0CO00OOOr-<00 

1    1         1          1         1 

O 

96DJ9AY 

u 

00   CO   O    rH 
,1    fM   (fi   fM 

J-   -J   (N    -d-    CM 

CD  a-  <r  CO  rH 
o  r-  so  %o  00 

<f   ,HCD 

f--  r-  CO  r-  CD  CO 

OS  o 

<f  O  en 

fM  r-  a  CO  ^ 

OOO-ccr-eneniner,  (Mt- 
a  {n.-.CMa^rM.-^o.-OD 

J- 

o- 

LUnUJjUIUJ   36DJ3AV 

U 

(n  ^  rsj  r~ 

•    •    •    • 
to  O  h-  o 

cn  a  h-  ^  CM 
00  CD  o  (>  r- 

O  sO  CD  O  CM 

o  o  r^  o  CM 

«o  r-  CD 

^  00  o  00  J-  ec 

c-  c- 

00  ^  O 

.-   CM   rH 

^  OS  r-  m  rH 

h-ooj.-o^i-H-^ooeD 
rHh-^J-om^o^inincM 

00 

« 

uinuJixDUJ  s6oJ9Ay 

u 

r^  -*  o  m 
^  <>  00  r- 

o  o  en  o  o 

O  O   CD  C    CO 

ro  o  o  00  a 

O^  en  ^ 
•    •    • 

en  en  CM  CM  <M  ^ 

sO  CM 

in  r~ 

^  r-  sO 

.-H     ^    O 

en  cn  en 

CO  C^  en  r-  r^ 
r-  CD  en  o  O 

eM^<f-j-jenoseno<M<r 
r-osaos<taococoinr-^ 

o 

i 

|aA3|  Das 

^ 

s 

CD  '^t^  t^ 

m  <■       en  in 
o  o       o  o 

CO  .-H  4-  o  o 
r-«  rH  o  en  (M 
o  o  o  o  o 

CO  in  p- 
o  o  o 

4-  am  o-       o 
sO  sOO  o        -o 
o  o  o  o      o 

o  o 

c 

O  O         O 

oen^        O-^o        cMin 
inmm       minm       in^ 
OOO       OOO       oo 

o 

o 

0   uoitD45 

5 

O  C'  mm 
o  <t  o  r- 

O   O!   DO  m 

o  a  a  c- 

rt  o^  o  c^  -fi 
o  en  (?■  CM  en 

a   CD    CD   (^    CD 

<^  a  0^  t>  c 

o  -*  o  ^  r- 

en  tf\  1^  CO  ^ 
O  (M  en  i^  o 

O  O  CD  (>   Ov 

-J  .-«  o 
00  CD  a- 
0-  <>  a 

.-i  o  nH  00  en  CO 
(N  ^  in  -*  o  >o 

o  o  o  o  o  o 

in  CO 

00  o 

o-  o 

c 

00    r^f^           O 

0«  cn  en       1^ 
CO  o  ^       r- 
o-  O  O         ©s 

r-  cn^eMen^nln-*l^en(^ 

(^oD.-^^-  cMoooenr^rsjt-i 
eccDOsoooscoosoDooosa 
Oso■0'0-c^o■osac^c^0s 

r- 

Os 

(punoj6)  uoi40A9[g 

S 

O    rH   fM   <f 
rH    .3^    ^   m 
r^   fSJ   M   rs; 

(Nj  o  in  <i-  in 

CO  r-e  ^  t^  en 

^  r-  ^  CM  ^ 

in  OD  ^ 
o  a  -it 

CD  o  J-  --<  fM  r- 
<M  CM                r- 

o  (^ 

in  4-  o 

CM  in  en  r-  ^ 
(^        r-.  m  o 

O   O'Cnr^^enOO   O^C' 
^ooa.-HOoen^ooC'CM 

•J 

1 

■D 

c 
0 

£ 
o 

<  uj  lij  He 
Z  -1  z  o  z 

<  ^>    CLW 
—  H-  <    <  (D 
Q  >  3  Z 

z  </)      <  r 

«  Z  1-  — 1- 
<  q:  c:  3 
>  o  zo 

O  liJ         1- 

<i:)  —  UJ  u  o 

3  z  O  U        -J 

q:  10  cc  o  1- 
n  UJ  Z)  ^  < 

tC  Q  Q  10  3 

<  —  —  o 

i/l  C   U  Z          < 

z  q;       <  <  t- 

<  O  UJ  -J  i£  — 
VU  O  O  UJ  X 

Z  C  O  CL  u 

c  o  o  c  ^ 

U  CI  C  t-  3 

>- 

i^                LU 
U  Z  Z   -J 

3  C  O  -J 

z  o  e?  > 

UJ  Z  Z  i/> 

z 
o 

cc 

o 

3 
< 

<  <  O  -J  z   Zt- 

^  —  i;  a  <  <q: 
i/i  cr  C  <  u.  ujO 
—  O  Q:  X  -I  -IQ. 
n  z       w  a  q:  UJ 
o  <  z      o  o  > 

-J  X  OUI              UJ 
UJ  t-  i,;  3  3  cc 
U  <  <  UJ  UJ  X 
<  CC  -J  Z  Z  V) 

UJ          Cj 

z  r  z 

^  c  < 
<  tt  _j 

S  -^- 
<  C 

z 

<  ui  UJ  i<: 

>-  O  O  — 
Ct  I   s  q: 

<  ^  —  Uj 
S  K  t-  O 

_J   _J  UJ 

<  <  a 

£C  (E  u. 

UJ   10 

V)  tr 
D  o 
I              a 

U  _l          K  — 1  Ct 

<  _J          UJ  UJ  UJ 

in  ■-.       i^  ^  t_ 
CO  X  z  v-*  U,  i/l 

<  O  3  V)  UJ 
E  UJ  1-  t-  K  W 

D   lO  Z  1-  D: 

_I  o  <  -  o 
(D  m  z  a  3 

O  z 

C  3 

UJ                                                  UJ 
2  3                                  - 
^  O                               a 

2               3   -J              O         3         I 

o          S3          a       UJ      UJ 
X       Ki-i-m      Qioi-ov' 

LJ<—  —  —  <                 2UJC 
^ZOOCZI-C)— 3UJt- 
EUJa:a:a<zziooi^-J 
CLKl-l-U-<Zai03 

_iljuju-'io-jq:  <<3< 
<OOCUJU-0-II  ito 

o 

UJ 
2 
Z   I 

I   3 

3 
O 

< 

< 
P 

1— I  2 

I— I 

o 


aujLjsuns  aiqissoj 

b? 

r- 

- 

(--CD       r- 

a       .-«.-«(--           0 

c      r~  -t          CD 

a  so  CD  00 

Qs   Os   0-   O' 

sO    r-» 

gj  en 

sO           r- 

en            0 

{issuns  04  asuuns) 

(Nj  m  M  r- 

nO  in  ui  u^ 

^  f^  0 

^o  c^  ^  4- 

•   •   •    • 
^  -»  -J  -a- 

a^  o^^-l0^lnoo^^J 

j-rHsDr^r-^-oin 
4^in-*fn4-in4-cn 

';';'C'^'^ 

r-  r- 

i^       J^J^ 

OOs  en  o^  CM 
■»  en  in  en  in 

1:? 

z  — 

01-8  'ApnoQ 

^  a  oo^ 

:;::i'" 

r-  CD  in  4- 

^■fsJcncNjtninini- 

|^O(D4-r-0D4-(M 

00000 

or- 

CO          CD  0 

CMO  -S-  tn  r- 

Z-r  '>(pno|D  X|4JDd 

in  -t  oir\ 

.H   r-l   fM 

^  rH  rg  c^ 

«2|0-<o«.«c... 

"::s"22S2 

r^  r-  .0  eg  0 

SS 

en        4-0 

*oo  rg  CD  .0 

»-Hr-l   (M           rH 

C-0  '--osD 

---- 

in  0  J- 

C^  tsj  4-  ■* 

r-l  *  r-  ^  0  floin  1-4 

i-tiHrHCgrMrHrHM 

•OOcnsorsJrH^Os 

0   4-  m   C-  rH 

sO   r-l 

0           (>   rH 

SS-^S" 

c 

5 

E   1 

3400 

^0  CO 

CO   P^   (N 

+   + 

+ 

r-       4-  4-  -*      in  Psj 

r^  nj  CM                (N 

00       or-       f-  a 

sO  *o  r-  en  r- 

•4-  ■* 

CO  0  en  oD 

r-          -0 

uO!439J!(] 

33  3 

tf)  Z 

UJ  3  3 
(/J         Z 

lUZ  3  tU        Z 
Z         Z   ifl 

tU         33  3        3  3 

Z               ifl                    Z 

3  UJ         3  3         3  3 

Z  «       CO  z       z  z 

z 

3   tn3  3  3 

(0       to  z 
10 

3  3 

Z 

3  3  3  UJ 
to  t/l  Z  ifl 
i/)  3 

S      i 

paads 

i 

*          * 

CO  in  0 

* 
0  en  0 

rn  0  r- 

0  r--  c^  h-       (^ 
•   •   «    •        • 

f^    0     0    C                <-H 

* 

CO           CM   CM   0           4-   0 

J-        c>  (n  r-        cf\  cTi 

*                         * 
4-  0       c^  so       c^  CD 

00   tn  0  -*  0 
O-  4-  en  en  en 

•    • 
rH  (^ 

*    *    * 
en  0  o-  0 

^  r-  cn  en 

CM                  ^ 

O-            tn 

uoi43aJ!p  6UJIJOA3JJ 

t/> 

UJ  to 

UJ  3  UJ  LU        UJ 
lO  i/>  W  I/)        (/) 
</)  ty^         I/)        to 

ft 

3        3  3  3        liJ  3 

to       yi      z      to  z 
3          z 

lU  (/]         lU  UJ        LU  lO 
I/)              10  irt         »/) 
to                                UJ 

3  to  3  3  3 
V)         W  Z 

3 

3  3 

Z 

to        3  3 

to  Z 

to 

z 

pasds  d6oj9Ay 

6. 

r-  ^  -* 
fM  J-  -* 

'^.".°. 

f\j  »-.  >o  r\j        c^ 
•    •    «    •         • 

4-  -a-  m  4-       (^ 

in       .0  0  a-  in  CO  CM 
4-        -*  -*  f*i  CM  c^  m 

ooeo       00  rH       r-  CD 
•    •        •   •        •    • 

0  %o  0^  OS  r- 
en  ^^  tn  CM  en 

(M   0 

CO  en  CM  ^ 
^  so  J-  en 

en             en 

c 

•I 

5 

Q. 
1 

0. 

1 
1 

c 

punoj6  uo 
44dap  liJftiiiixDw 

E 

0000 

000 

000000 

c-0000000 

00000000 

00000 

0  0 

0000 

00000 

|D40i 

E 

0000 

000 

000000 

00000000 

00000000 

00000 

0  0 

0000 

00  000 

|l 

suJJ04SJspuntj4  441/^ 

0  in  as  *o 

in  ^  r- 

%o  m  vo  *o 

ochoso-o-coinr-- 

M^-^-cnooCDrnr- 

0    0   r-l  0   0 

in  -* 

^       so  c^ 

fnr--  eg  r-  0 

gjoui  JO    LULU  gi' 

CO  03  fvjr- 

Cfl  ^  %o 

0  0  r-  F--  00 

^  sOsoo«ini--oin 

ocofn.-i)nGOtn-* 

0    r-.0   0   0 

CD  cn 

in  so  as  00 

eg  00  rHxo  r- 

SJn04  (rj  uj  isstoaio 

E 

5 

vf  r-.  c^  ^ 

in  (M  t^ 
0  nj  .0 

rH   <t   QO    (T,   -d-   00 

sf  tM^  -H  CM  M 

0    OssOrH-^flOeOsO 

:2SJ^°^?^j^si^ 

000 

so  <r 

r-  CD  1^  CM 

rH^CMCMjn 

|DUJJOU  Luoj^  ajniJodsQ 

E 

00  J-  r-  ^ 
1         1 

^   ^O   CM 

1 

CD  .-*  ^  <r  0  in 
in  tn  rsj  4-  m  CM 

1    1     1 

0<Dooroo(si4-r- 
1          1         III 

oo.-HO(neor-4^(M 
i-t  rH  (M  (Mtn       en 

II          III 

0  sO  (n  r-  r- 
1     1     1     1     1 

CM  'O 

CD  in  .0  so 
1    1    1    1 

soos  en  0 
1     1    1 

ID401 

E 

r-  <?■  0  (Nj 

f^JC^  0  in 

0  0  r- 
«o  a-  <\j 

in  (\j  m  in  -*  (<i 

4-  ^  0  (n  in  r- 

fMrMj-<fo-*oa) 

W-t(MinCMlNP>fM 

inrsjr-r-<|^<frHrH 

ini^ooj^mcnj-o- 

0  t-  0  t-  0 

in  >o 

>o  <n  r-  0 

gjO  CO  in  esj 

cn<n            CD 

i 

X*!p 

Lunq  3Ai40[3J  96oj3Ay 

d? 

^  0  r- 
r-  r-  r- 

r-  r- 

cr  <Nj        0        sO 

-»       J-        ^            in 

00            CM  in       -» 
so            so  so       m 

^z-:.^ 

0 

CO        0 

sO 

1 

0 

a 

1 

jujod  M9p  aCojaAy 

u 

0  ^  r- 
in  sO  %o 

;^;:: 

n  -J       CO       nO 
CD  a       f--       0 

Q-           ^           ,-t                  00 

CO       0       sO           r- 

r-            so  CO       en 

r--  en  OS  (M 
1    1    I 

■t 

fM           rH 

2 

■0  ^ 

JSMOi  JO  3^  0  '"IW 

0000 

000 

000000 

00000000 

00000000 

00000 

oen 

0000 

00000 

«oqo  JO  Do  lit    "W 

rH    J)   r-.   <t 

p;;:]:; 

2;:;;;:::::::: 

chinr-oi^^r-o 

cDooocsJO<^enos 

4-  00   r-l  CM   4- 

o-  0 

Oin   rH    Os 

CMfM   rH   CSJ  Psl 

aioQ 

tn  tn  in  in 

+  + 
0  -^  ^ 

0  0  0  0  c^  0 

+ 

+ 

ODJ-^fOD^-^-rHO 

+            +    + 
l^rHt-   3-rH 

eg 

0* 

-1- 

OS  c^  ch  0 

+           + 
r^  ^  so  rH  o. 

isa/AOT 

u 

O^    r^   ^   r-l 

r-  -*  -* 

»D  ^  0- 

4-  r^  ■*  cj  0  >r 
4-  NO  4-  nj  in  4- 

0  <T-  ^  <t  rHr-<roo 
Oooin^-o^crM 

eor-osO*oocnrH 

(D  CD  en  r-  ^ 

*M  eg  00  r-l  4- 

rH   0 

«      • 
sO   0 

1 

CD  .0  en  r- 

•    •    •    • 

rH   rt   rH   r-l 

r-a  rH  ,0  •* 

so  cn  rH  in  ^ 

310Q 

+  + 

^  org 

+        + 

a  (Mn  PH  c^  0 

+              + 

(MtMC\jrMrHr-4-r-- 

+       -1- 

(VJ  <M   .H   fsj                  r\J  CM 

+    +   + 

en  4-  en  en  rH 

0   CM 

Os    r-     rH    rH 

+                          + 

men  en  r-  m 

CMfM  CM   rH  f\J 

isa^Ojn 

U 

(Nj  (^  •*  m 

CM   (^   ^   <<1 

^  0  -* 
^  m  -* 

r-  CO  <»^  i-H  .-.  tn 
^  r-  CD  0  *o  n 

r-4-coof^oos-d- 

■oa-r-oomoo-* 
(n<n<n4-(nt»i(nfn 

*oi--r-cn(n%otn4- 

OsOsOCDCDinCDOs 
^■(nenencncntnen 

4-  »  en  oe 
en  en  4-  en  en 

•     • 
r--   rH 

r-    -*    CD   r-. 
•     •      •     • 

0  -*  r^  so 
en  en  en  en 

^cMso  r^  r- 

osr-  in  rHO 
encn  <n  <t  en 

jOLUJOU    UiOJ^  9Jn;jDd3Q 

U 

0  ci  %o  »o 

rH    0   0  0 
1 

00^ 
1   1   1 

.H  <t  ,o  tn  (^  r- 

0  0  0  ^  c  0 
1          III 

or^ocMiHin^o 

rH0000r-<0<-« 

II        III 

ocM(MooencoeM(> 
OOOOOOrHO 

1   1   1 

4-  0  rnr-  c^ 

CM   0   0   rH   fH 

II         II 

4   CM 

r-t   0 

sO   00    <»■   CM 

0000 

1 

oinr-  r- 

aBojaAV 

u 

c^  cn  ^  fvj 

m  r-  r- 
r-  so  0 

00  vo  a  fsj  .-H  m 

^^C^Jlnf^r-^^^J(\ICO 

.M(NjOfHor--jr- 

insO-3-insod--Jin 

»n  CM  d-  -J  r- 

m   Os    CM  CD   Os 

en  r- 

in  en  0  cn 

4  <J-  in  ^ 

^  rH  r^  r-  CM 

'LUniUIUILU  sBDJSAy 

u 

•    •    •    • 
m  0  0  \0 

r-  ^o  r^ 

r-.   0   r-l 

0  (M  P^  4-  rH  0 

0    CM  r-t   (^   r-<  0 

tr,tfi^cM.-ir--sor^ 

(nrHI7-CDO<ff--fsJ 

•0  CD  o^  .0  CO 
m  f--  en  in  (-- 

0  r^ 
in  so 

o>  sO   ^  (> 

•    •    •    • 
CD  0  OS  00 

0  eg  cn  Os  fsi 
•    •    •    •    • 
or-  en  00  r^ 

lUnUJjXDUJ   36DJ3Ay 

u 

rH    ^   tVJ   Ov 
^0    <>   h-   CO 

(o  CD  r- 

r-  CD  CD  ^^0 
en  m  tn  m  n  tn 

04--*oar-rMeD 
oc^c^ocD•ocMr^ 

CMCMsOCDI^Oenoo 

(MCSIOfsjrHOtnCsJ 

rH    ,0    sO    rH   r^ 
rH    0    0    rH   rH 

-*  00 

a    CM 

0  00  sO  0 
0  T-   0   0 

om  eg  r-  en 

5 
a: 

pAa,  oas 

5 

0  ^O  4- 

J-  ^  in 
000 

in  0 
0  0 

(^  m       in       4- 
00       0       0 

CO       a       r-            rH 

t-<          W          CM                4- 

000            0 

r->             m  0        CO 
CM             d  en        0 
0             000 

•      •       •      • 

^  cr  r-  en 

rH  0   0   rH 

0000 

0 

•            • 

in        <f 
0       0 

0 
0 

0  uoiiDtg 

5 

en    CD   r-.0 
pr>    ^   CO   0 

r-  CO  0  r- 
a  0-  (^  0- 

•0  in  <M 

■J  m  h- 
000 
000 

Os  «fi  %o  1^       n 

in  0^  (^  4-       CD 
CD  r-  r-  (^      ^ 

c  cv  c^  o-       o^ 

ri  0  ■*  (*^  0  i^       en 

0  00  r-  4-  en  0       ^ 
C^  m  CO  (M  r--  --^        0 

in        0  0  0  0  rH  en 
t~          CO   J-  4-   sO  00  CM 

4-       in  rH  r-  so  r^  CM 
0^       c^  (^  0^  os  00  OS 

en  sO  in  en  CD 

^  c  tn  tn  0 
<r  0  •t  >£  <£) 

OD  CO  0  00  OD 

^  en 

nj  00 
0  0 
0  CD 

<^       CM  0 
CM       en  f^ 
0       00 

001^  0   rH  eo 
CD^O  (D  CM  >0 

<r  ^  0  OS  cn 

(punoj6}  uonDAa|3 

5 

tn    lA   C   r-l 

o^  CD  r- 

r-  or-  en  CM  so 
en  (\j  4-  «o  •*  CO 

r-  4-  so  r-  r-  4-       tM 
00  (^  rH  00  (D  0       r- 
0  -o  •-•  r-  rH  a-       OS 

rHr-t.-Hr-<Dcn-3-a 
sOinf-4-o-oooo 
inm^-cocM^fMi^ 

f^  r-  a-  <N  0 

4    0     m    ^    rH 

in  Os  sO  en  en 

0  0 

rH   OS 

CO  en  en  h- 

com  ^  en  00 
rHrH  4-  0  en 
gam  0  rH  gD 

c 

,0 

p 

-a 

c 
0 

0 

< 

<   < 

(-  z:  u) 

00  — 

LO  —    U  H 
lu  K   0  UJ  0 
Z  <   Q.  (-  r> 
Z  Z  <  1/)  0 
«  CC   lU  UJ  _J 

1  UJ  Z  I  0 

t-  z  c 

z  ^  0  V- 
—  I  a  "/) 

Cl 

CL 

—  3 
iTi               ID 

—  Z   OL 

•-  l/J  0  */l 

S  i^  ^  i^ 

U  CE   U 

-1  z  > 

u 

0  <  U  CL   to  I/)  — 

yi  ^       Ljj  ^-  ^  U. 

I/)  tC  1/1  l/l  D  -  0 

—  i:  <  0  0  0  z 

1  D  10  -)  _j  _i  « 
_j  z               a 
0  <  K  1-  1-  Q. 
U  i^  cO  to  i/)  to 

<  -I                > 

Z                 _)                -J  K 

<  to         <               _)  »-  < 
K  0  3  L.                 lii  U  _l 
Z  Z  0               <  Q.         13 
0  —  OI-UJZ*OU0O 

r_jifl<auj.-ujto 

_I<LJ>_I_)-J(/) 

cDoejiii^aiz 

a 

< 

< 

Q                UJ          I 

<  Z               I-         <  U- 
i^  <            t-        I  U. 

to  _I   D          <          0  3  LU 

<  */)              _l              _l  Z 
a—  ZiiTQ.         ZtD  — 

a:       _i  _j               to  1- 

iuooor<<(-z 

ZZUU.1-TI.-UJ 
<Z0:cr<<O_J 

ID_IZZOOIO> 

< 

<  i/l        u 

0         <I      u 

<  or) 
>          ui      r 

zo       ^  oz 

i^  >-  to  z  z 

_J   _J   <  UJ   « 

UJ  UJ  _i  q;  3 

Lj       a. 
a       0 

I       z 
(/I       0 
a       1- 
I       0 
<       z 
I       *- 

C   I 
3  CC   to 

ssg 

z 
0  1- 

a  LJ  u 

UJ                     3 
-)  U  U 

^  ^      z 
3  1-  1-  *<:  0 
UJ  z  z  o:  1- 
z  <  <  <  z 

-J  _J  3  UJ 

1-  (~  LU  q: 
<  <  z  1- 

0 

u 

^UJ                      >- 
X  D                   1- 
UJO                - 
so:               u 

UJZ        -J 
3  DO        -ra 
UJ  01-   Z  UJ  UJ 
Z  D>-  0  3  > 

CD<  1-  tO_J 

_j_)  <  o*- 
<o  a:  q:  to 

auiLjSuns  9|qissO(j 

6? 

sD  -*  r-.  yD         a-         •* 

in  sO  r-       in  vo 

0-  in  sO 

en        rsj  o        sO        in  o- 

O  h- 
00   sO 

-OnO        it  .j 

(4ssufis  ot  asNuns) 
s^tuai  ■JSAOD  X)|s 

rsio^iAinmcom 

o  ^  o^       ^  in  ^ 
o  r-  m       sO  ^  ^o 

-4-  in  o- 

O-             C^^n        CM^enarsj 
<t             <fin        tninen^rf^ 

r-  o 

rMcn^•^-^-c^^n        r\jsO>r 

cc(\jinmfM(Mr-       insom 

sO            in  o^  CO  CO  00  r- 

01-8  ■'(pnop 

.-«(NO»f\0(>(\jO 

tn  CO  ^       O  ^  (N 

r-  cr  r- 

CD            r-r-       oomcMinco 

a>  1^ 

■-'■*^r--tinco        Otno 

«n            sO  o  4-  CD  en  m 
^                en  fM  es)  (M  ^ 

Z-r  '^pno|3  X|lJDj 

*c\JO*»rirtr-cn 

^  eo  ^^       -o  (*-  * 

o  ^  en 

(M           enl^       r-o><Mr-^ 

o  en 

cocncoioinincM       ^mr- 

CO            en  ^  m  en  r-  o 

E-0  ''oap 

or-rHtvisO^raeo 

h-  «n  so       in  rMn 

IS":: 

^            r-.f^       so^-r-c^eM 

ix-:. 

(M.*a»orsjrHrH       oineo 

O              pg  o  CM  O  «-*  sO 

-a 

c 

iJ 

SIDQ 

m  lA  1^  w  m  o       ^ 

o  in  sO  m  (N  (O  o* 

+ 

^H  oin 

+ 
OfM        CMr-        os        ^-*a 

PvJfM         <Mr\l         r-i          rt^^ 

+ 

+ 
^       so       en  .-.  J-       m  en 
(M                 esj  cn  (N       (M 

<-"               +                + 

4-       rHoenoor-mcM 

UOIPOJIQ 

3  S  3  S  3  3         W 

Z   ifl        Z  t/> 

3  3  3  3  3  Z  3 

z  in  w      z       in 

3                          3 

Lj  in3 
z      z 

3Z         103         3         333 

z                      z      2      in 

3 

tn  »n 

3         3         3  3   3         Z  3 

VI               z       in           z 

to                    3                           3 

UJ        UJUJ3UJZ3Ui 

ui  tn  in       V)  V) 

UJ 

paads 

O-  f^  rn  (^  C^  ^         <N 

♦                *          * 
•O  en  sO  .-H  sC  00  J- 

r-«    O   ^   (N  I-'   00   O- 

o  en  CD 

♦                                                         * 
en,o        O»o        <NJ        cD^r-. 

en  so 

•    • 

>*r           *           4    *                         * 
(T>         h-         C  sO  r-         en  ^ 

o       o       00  m  o       o  c^ 

*                                  * 
CM       eMi^sjor-^^- 
•         ••••••• 

f-*       intn^enoc^Os 

UOJ433JIP  eujijOAaJd 

UJ  3  3  3  10  3         3 

u)  i/i  in           in 
tn3  3            3 

Z  3  3  3  3  3  3 

wi  tn  in  m  */)  tn 

3 

ft 
UJ  UJliJ 

»                                   ft 

3in        io3        3        333 

to                in      w       in  ui  in 
3                        to 

in  tn 
v>  <n 

3                     3  3   3        Z  3  3 

z              -z.       -z          z  z 

Z                     3                                 2 

ft 
UJ         UJUJ3UJUJ3UJ 
10  Z  V)  V)  z 
UJ              UJ 

pasds  sSojSAy 

Q. 

5 

o  -tf  (M  i-t  r-  en      * 
en  ft^  ^  en  .ff  <f       «n 

r-  *o  eo  a  CO  r--  &■ 

tM  en  en 

0.-H      cvj<t       ov       incMr- 
cncM        <l-en        en        enenen 

•   • 

o      o       t~  s  o      inoscM 
^       en       fM^ten       csiCMin 

r-sor-flor-oenrHr-i 

^^CM^OCM^f-iCM^ 

c 
0 

[5. 

S 

a. 

1 

c 

punoj6  uo 
i^ldap  ujnujixoyy 

E 

5 

o  r-  o  o  o  o       o 

o  o  o  o  o  o  o 

ooo 

oo       oooooooo 

oo 

ooooooo       ooo 

ooooooooo 

Ptoi 

o  o  oo  o  o      o 

o  o  o  oo  o  o 

ooo 

oo      oooooooo 

o  o 

ooooooo      ooo 

oo  ooooooo 

•o  - 

1^ 

sojjotsjapunm  4(im 

r-r-if(»o%of--o^ 

00  tn  a      o  no  Q> 

^^o. 

oDinininr-<rcoff>oocDin 

"•" 

O    -itrHOOCM    i-fOOr-IO 

Oin       ocM<fm(MO 

ajouj  JO  'UiLU  g^- 

oainrHOJo^rtai 

^   O  O^          rnin  4- 

O  OCO 

oao^ocoeoo^encM^ 

r-  c 

^^eninpncMO<>-*ao^ 

t-t»o       0«-*.**oenoo 

sjnon  fi  ui  (saiosjo 

5 

r-t(n^eD.-<.-«f\jm 
•-<rMoo»H(M<Ni{n>-H 

^  CO  »-<  tf>  OD  tn  00 
<M  (M  CM  •*  pg  Ov  m 

r-l    «0  CD 

rt^r^CMIMfVjenCMCMCM.-. 

.*   CM 

in  (^ 

cMr-menensD  <>CMcnooo 

(n(Docoe^J<^*o<^co 

.-(  en                  sO   so   4^    *   rH 

puijou  luojj  sjnijodaQ 

E 

a>o<Dooafn<f(r 
in  m  (T  r-i  ^        j-  ^ 

II          1     1     1     1     1 

in  {n  flD  cno  <n  ^ 
rt  CD  %o  en  m  o  r^ 

1     1     1     1    1          1 

-J  r-  o 

1 

oo       osOinoo-jinr- 

^^        e<^(MennH^fM.-Hin 

1                1     1     1    1     1     1     1     1 

r-  in 

III                   1 

(E^        en.-HenenenCM 
rH  in                O   CM  sO   ^   CD 

1               1     1           1          1 

|D|Oi 

E 

5 

fn^O^Oln^^£^^(^ 

J-  en  »o  o-  a  00  «o 
r-  r-  in  00  tc  o-  o 

o  r-  r- 

o^^(D<rcDooosoom 
inoo-*f^inco[^Oinin 

in  so 

o-f-ooso<t(DOOinenO' 

«OinOO'4'9-9'sO(n 

4  ^       eneo^^tf^en 

fM            pg  CM  en  en 

/U.p 

lun^  aAijopj  a6DjaAV 

o-° 

W3    so   00           (NJ    CO           ^ 

^  o  -t  (^  CO  (n 
CO  h-  r-  r-  (^  r- 

en  r- 
sO  sO 

o^            »o  sO       r^            -o  vo 
in            o  -£>       sO            o  -o 

sO  sO 

cs                  in  a  o             (M 
1^                 ON  m  r-            r- 

in             CM  CO  en  r-  -t  in 
r-               OO  CD  oo  CD  CO  I^ 

1 
1 

4Uiod  A^^p  s6oj9Ay 

u 

O  O  ^         .-H   ^         J- 
in  tf^  J-        sO  J-        J- 

t-i  oD  r-  <r>  o  r^ 

?2 

cc            o  ^       o            o  (^ 

evj              If  X  vO        in               in  en 

-3-  <-* 

r^                 a  so  .-«            T-< 

en            en  ^  (>  c>  (^  en 

en            en  J-  m  en  en  en 
PS)             Psj  AJ  pg  pg  rsj  Psi 

1^ 

jaMO|  JO  3__  0    "IW 

oooooooo 

o  oo  o  ooo 

ooo 

ooooooooooo 

o  o 

ooooooooooo 

OO       oooooo 

"OI"  '»  3.  lit   "W 

r-tOCM.-^OOOOa' 

.-«  o  o  in  (n  .*■  r- 

CD  era 

in%oooinor-OfM%oo*m 

*0  ^ 

ooooo.*  oo>-too 

oen        OrH^soO^ 

SIDQ 

+ 
c^(^<^{^<^c^c■o> 

n:  *^ :::;:::;  :n  in 

+ 

4-    rsj  rH 

+                            + 
c^O'-♦c^oooo<^oa 

•-(  .-1 

+                       + 

fM           (M   (M  rH   rsj 

+            + 

in^        ooen.-<^in 

IS8AA01 

u 

00^(nCMCr*0<MI7' 

^   00  (B    O  -*  sO  fVJ 
0>   CJ  CM  C  a  IT  *\J 

so  a  ^ 

o  CD  c^ 

r-tCO^r-rMf^afMrHfMI^ 
sO(M-»<Of^rHeDr-wr-W3 

Ov    1*1 

CO  00 

r-(^^■-*socDoorH^-soo> 
sO(nso-*inr-r^--.>Dinen 

moo       o^psjflof-oDpg 

cncg       tncMfsiiHpgfsj 
pslpg        PsiCMfsjpgpgpg 

stoa 

+             +             + 
inrg^r-r^(\j%o(\j 

+                              + 

r^  o  CO  c:  CO  ooo 

tn  m  CM 

+                +                + 

+  + 

+                           + 
eno-h-osh-ai^r-r-f-r- 

+                                   + 
rHin       sor-a]«<-frM 
tn  ^       pg  fM       fM  en  ^ 

|S346iH 

u 

sO.-<cn%0'>oif>inin 

CM   »H  sO   a    i-H   ■*■   CT- 

fsi  .-.  m  (n  o  4-  en 

<D  r-  r- 

(TirnO^O^^CM^CDr-tsOCM 

(ncnenen^tOrHtMsOincM 

(^  o 

oo  o 

en  ^ 

o)r-(r-osr--»(no-Osr-en 

tM.-»t-<00O'*flD<Dcn.-<00 
(McneneMcncneMCMenencM 

(NJ  oo          (>eMCD(DI-   CM 

joujjou  Luojj  sjniJodaQ 

u 

O^OCOOOO 

II         1    1     1    1    1 

(^    (>   .*   00    ^   r-"  00 

1     1     1     1     1     1     1 

(M  r\;  r- 
O   i-t  c 

1 

(MOD        (Minr-soen^oco 

CO       oco<-<oooo 
II              1    1    1     1    1          1 

CM   sO 

^^^r^-acDena^aoo 
1     1    1     1     1     1     1     1     1     1 

rHt-H        4-PsjocneM4- 
1                1 

960JSAV 

U 

a  r-  in  (^  ^  sO  1^ 
.-«  ^  in  m  ^  in  en 

CM  ^.n 

CDrHOOOena-tCDCOsOOO 

r-i.4--*^eneneM^{n(MO 

00    Os 

^-J■c^JeDen(ncnJ■c^^Da^ 
inr-r-^o-or-oor-socn 

socn        ootnsoco^pg 
coco       soh-(^>or^cD 

Uinujjujuj  96DjaAy 

u 

^D(^*0^00.-lO 

ir\mino^Oin«Din 

.-«  ^  J-  tM  en  -o  en 

so   rH  a  r-  CD  O  CO 

O  f-<  o 

•    •    • 

oen^or-tnr-soenso-t 
^n(D(^ln«oernOlncOln^ 

•    • 

^-enoooO(DCMr^0^oo 
r^cDOh-OCMCgenoo^r^ 

>0<o       sO(^oooc^so 

ujnujixouj  960J9AY 

u 

o>0(Moaoomro 
(Njf\j(M(n<sif\jrvjf\j 

CD  CO  r-  4-  sO  o  J- 
r^  00  .-.  (>  o  o  a 

-f  o  o 

c^  o  o 

eno«oa30-3-encDOvJ-fM 
eDOor-o<^£Dr■oo(^^^ 

Vi 

^tr-^r-entntMcnrio^O 
c^so^^oDoo(Mm.otno 

r^^       oo.o.O'-i'OrH 

^r-i           r-OOr-<OrH 

enen        cMenr^fncnen 

s 

1 

|3AS|  Das 

5 

0^  in  fvj        (NJ  cc        cc 
<^  ^  m        ^4-        tr 
O  O  o       o  o       o 

in,  4-  IT  r-  <n  J- 
in  vo  «o  in  -o  o 
o  o  c  o  o  o 

o  o 

.-.                  sO    CM           O                   (NO 

o            M\  >D       <i            in  so 
o            ooo            o  o 

o  o 

fM                  OD  J^  en             o 
o                  ooo             O 

(NJ            sO  -»  00  en  in  CO 

o            en  c  o^  <r  (^  pg 
o           ^  o  o  o  o  *-* 
o          oooooo 

r-l                   ^   ^   ,-t  ^  rH   i-l 

0  U0!i049 

5 

o  ^  -H  .n  en  00       (St 

rH  in  CO  o  ■-'  o>       o 
o  0-  a  o  o  a       a 

.1  CD  r-  in  r-t  o  *0 

C-  4-  CD  in  CM  en  rH 
en  .-I  (D  CO  O  ^  00 
c^  o  (>  ©■  o  o  0^ 

tM   .O  <M 

(^  {?■  a 

en         rHr-so        r-         ^CMCO 

CD        merisD       (n        ^oen 
r-       (TcDOD       00       c^(^^- 

^  in 
o  a 

sOOOCM         so^teo         »0*0r-< 
f^(MJ         <0.-i^         OOOlT 

^r-o      so-o^      O'.-.co 
oeoo       c^c^o       croic 

Oph       osor-cD.*f^ 

a-a       enoc^-^O'fM 
oo         ^OOOO--! 
oo          OOOOOO 

(punoj6)  uo|iDAa|g 

5 

jinino^.O'O^- 

as  CO  ^   J          o  ^o  (NJ 

r-<  (M  ^  (M  CM  a  m 
f^       (M  r-  en       o- 

fM  ^  o> 
o  r-  r- 

(^(M{^f-r-^^^nln.oa 
sotnsoen^  (MOO^tDOin 

o  .o 
o^  o 

rsjino<rsoeM.OOs-*o-o 
^o^(n(^^n           mmso 

enlnopg(^       r-cMcn 

c 
■i 
1 

-D 
C 
0 

o 
a 

=J 

^                  <      > 

a:      z      Z)  _i      o 
o      c              q:  < 

>          K          i<:  i^  lU  K  UJ 

2  o  tr  a  t-  "-»  w 

3  >  <  -J  OO   t/)UJ  D 

lJJZX<>->liJZ<J 

Z  <  O  U.               X  UJ  < 

(rZU.33'^XCC 

_l«ZiLJLUO<-'>- 

<(ceDzza»rt"/i 

< 

■z. 

cm                  r 
a       <:                  lu 
<t  r  q:                   -I 

0  LU          O          Z  < 

UJ  1-  UJ  a       o  10 

1  -J  ►-  I-  O       t- 

K_I<I-IXI"I)Z 

a—iomozo 

O  >       _J  z  —  —  •- 
zujiuaujujiin 

X  D.   <  UJ   _J   _JZ 

m  <  X  a  <  •-'- 
<  u  u  o  o:  3  3 

O 

< 
o 

z 
X  i^       o 

o<  O  - 

Z  I   O  _) 

in  q:  _i 
a:  iL  3 

O  D 

-  -             O             D        Z 

»-  1-  O                     O              3 

<<Z(nin       _i>-        o 

C        ZZ<DD        UJi^        K 

—      zz-iccffz— inom 

X  Z-  -UJ  I   S  on.  D  C  O 

oouu>  Dot-inoujz 
azzujj_j>-zz-JD 

i^  —  —  _JCO<<<00 

<  \j  Kj  Kj  Kj  \j  c  s.  int->- 

>- 

<  « 
o 

X  < 

<  1 

-I  o 

i^  X  < 
O  <  m 

^  => 
O  1- 

r 

3               I 

O                             O  O  CO        ?i 
C;<3         lOI-ZZCE 

UJ—      uj<auj<<D       z 
trtrwziO-J-J-Jtc  ro 

OOZUtOU-OKI-UJUJI- 

i-q:0<Czq:q:vi_jx 

(ODDUIUJUJOCO-IUJ 

<eDuji3Q.aaa;inv) 

<                               z 

UJ                                            < 

tt  c      a                  -1 

<t  Z                                      lO 

<     I               - 

U  -I         < 

—  in      D          z      z 

u.—  uoz      — onui 
w       O       o  q:  UJ      o 

UZI-UI-         -JUJZ 

<Ou;<wiQ:<a 

D.t-3DZO~><i^UJ 

z— ora<ZDi^ 
<z<0030q:< 
uu;»--)i.:i^ai-3 

< 

Q 

CD 

< 

o 


auiqsuns  ajqissoj 

o? 

IS 

o  -o  t^ 

CD   O  f- 

<o^  r- 

•4- 

C^           rH           ^ 

^       r-      vo 

0(n 

OO    O  -J           sO 

in  in  r-       vO 

o-tor-socDOD       00       00            to                 r-       t- 

(osuns  Oi  asuuns) 

o 

o 

^    ^J^J^Z 

O   CO   CC 

<o  in 

in       m  in  in 

cc  o  in 
J-  <r  m 

m  rH  «o  in         ^  O 
vO  NO  NO  in        in  -o 

rH*oO(NjrHtnorHr>j        csi        rHnj.oONin-4-inr-ONrH 
^tnininm^in^^       m        .o-3■fn(n^O(nJ■^ncn^ 

z  -^ 

01-8  'XpnoQ 

;^ 

.*   to  OOfH 

^7," 

(n  o 

o       r-  CO  .o 

""" 

tn  (M  en  CD        00  rH 

i^oeoinsDsor-sOso       eo       otntn^ootn^rcomm 

/.-y  ''<pnop  X|tJDd 

o 

r-  *o  ^  -*  in 

f-    rH   *0 

22 

CO       r-  r-  00 

fvj  ^  m 

tn  rH  <f  J-       tn  t\j 

COintntOCDrHtnOsCD          tn           OsrHtn(^rHOI^rHCD.-H 

E-0  ''O^O 

o 

o  f-  or-  in 

2°-^ 

■"" 

CT«       f^  so  r^ 

^   ,*   00 

m  CO  ^  ON       oco 

so  >o  o  00  r- J- rH  *o  r-       o       co  r- m  sO  o  to  o  co  oo  in 

-□ 

c 

5 

£2 

aiDO 

•* 

o  -3-  eo  a-  o 

<VJ 

^ 

rH  eo  o  oo 

r-  o.  Os 

rH  sO  00  r-       r-oo 

a.^„„„„       ^^j^           S'^E^.SSJ^^S'^S 

uojpajja 

1/1 

z  lu  3  3  lu 

3   3  3 

Z 

3 
Z 

3  UJ3  33 

3 

IU3  z 
z  z 

3  Z  3  Z         3 

z                  z 

3 

lu  3  UJ  UJ  UJ  in      UJ  UJ  3           in  UJ  UJ  UJ  3  UJ  UJ       uj  uj 
zzininin               mm               intntntnwm       mz 
m  UJ           tn           in 

paads 

2 

♦  •          * 
%o  -J  CM  -o  r- 

o  n  in  in  o 

,0  (\J  «o 
O    rH  in 

5 

r^  <M  O  -O  O^ 
<)  in  ri  r^  tn 

• 
>o  r-  <t 

*                                 > 
SO  O  -d-  O          <\J  ON 

o-ooooorH       cocD-j            Cinosoinr^xOtnsOso 
cn^tncn^j-so        co^m             mtNjtninONOrHj-mm 

uoj47ajjp  6u!|!OAaj(j 

3 

S   lO  3  3  3 

z          i/i  in 

3               3  3 

3  Ui  3 
Z   U) 

3 

3        S  33 

I/)         to  (/)  I/) 

3 

lU  3  UJ 
in  z  in 

UJZ  UJ 

3  »n  3  m       lo 
in       in 
3       tn 

ujmmujujm      ujuj      tn      ujujujujtnujuj      ujm 
m           \/^  \ri           mm               kd  */)  hm/)       \a  %n       xn 
m           mm           \n  \/^               \n  uj  %/>  in       ifi  t/i       */) 

pdads  seojaAV 

d 
S 

•^ 

^  c^  r-  ^  CM 
•    •  •  •  • 

r-    O   r-l 

■J 

(n        rH  J-  o 

ON    O    rH 

-J  >T  in 

CD  00  r-  in        fM  in 

cgtcrooinmtno-r-sOtn        r-soh-rH^cocjOsOrH 
J-sO-a-sOmininc.j-*-*-4-        (nininintntn^^^oin 

1 

0 

J 

punoiB  uo 
4(dap  lunuiixDW 

s 

o 

o  o  o  o  o 

o  o  o 

O  O 

o  o  o  o  o 

o  o  o 

o  o  o  o       o  o 

ocoooooooooooooooooooo 

|D40i 

E 

o 

o  o  o  o  o 

o  o  o 

O  o 

o  o  o  o  o 

o  o  o 

o  o  o  o       o  o 

oooooooooooooooooooooo 

suijo(5japunq4  ij4!M 

^ 

CO  ^  r-  in  03 

"::::: 

in  -o 

^           so   (VJ   ff> 

r-  ^  ^ 

m  ■*   O   rH   O  O   rH 

fN)  r- tn  fM  o  rj  o  00  in       o>       on  o  »o  so  sO  O  O  *o  eg  to 

ajoiu  JO    ojiu  SJ- 

^ 

.-i  tf^  I--  a>  o 

"" 

^2„„a 

tn  nj  o 

^   ^   CD  O  rH   ,-.%0 

rococo^rymrHr-tn^msONOcoinino^OrHsOor- 

sjnon  ^j  ui  (S3(D3jg 

E 

5 

r-- 

m  o-  -o  en  h- 

njON  o  (^ 
nj(n  ^  r-« 

so  en 

OS  so  r-  ^  CO 

ON    J-    rH   m    rH 

rvj  ^  (D 
<h  ^  so 

P4  tn  ift  o  r^  a-  o 
IN  in  ^  tn  tn  <f  o 

tn{Njoo-*ONrHCsjr-inincosoco>fin^sO        rn^        sO 
fsi       .-H       <r            intn<!-rHtn            fsor-i-       rH|-f^ 

jDiujou  ujoj^  sjntJDd90 

E 
5 

o.    ^  CT"  *o  r-t 

in  <Nj  en  (\j  .-H 
1     1    1    1    1 

c^a>  o-  h- 
1    1     >     1 

":; 

sO   O   (\t  rH  ,D 

<r  On  sO  in 

1    1    1    1 

%0  sO  (N 

*0             On 

to  in   tn   rH   rH    rH  O 

in  <t       fsj  M  <f  * 
1 

rHOOrHtnsOsO           OtnCOCOrHsOOsfMOOtDsOrsJ^rHtr, 

1    1    1    1    1    1        1        1    1    i    1    1    1    1    1    1    1    1    1 

pioi 

E 

fn  o^  o  o  CD 

tn  O  nj  o^ 
*o  a  o  r- 

o  in 

rsj  r^  CI  r-  fM 

CM  nj  ^ 

rH   in   sO 

00  r-  cNj  rH  ff.  en  o- 

r-  ^o^nosco(ncsJtnoDON^sJOfn^oo-o^^-rHcol-tn 

-((IP 

Luni^  sAi4D|aj  aBDjsAv 

s? 

s 

in  W3  fM  t--  ^ 

o  o 

O 

in       o  <j-  tn 

s:;;s 

CD  o  00  f-       in 
r-  00  r-  h-      r- 

toovrHinrHi^       ON^       .-•       r-r-tNJor-intn       mm 
j-^Tsot^r-m       tnm       r-       r-mmmr-<t«o       mm 

3 
0 

E 

iUjod  Map  a6DjSAv 

u 

^ 
>» 

%D    O  ^  (M   J- 

in  in  o  r^  -* 

o  -o 

-D 

o       vi-  oo- 

O        O-  Off) 

(Nj  ON  rg 

r-  o  00  r-       j- 
>o  o  r-  .-*      o* 

(^^•ocncoso       00^       tn       tnofNOONrHO       -t  o^ 
«3>ro(nrsjo       t>^  c^       en       enosOmensoO       (>CD 

|l 

jamo|  JO  3^  Q    "IW 

o 

o  o  o  o  o 

oo  o  o 

O  O 

oo  o  oo 

o  o  o 

o  o  o  o  o  o  o 

oooooooooooooooooooooo 

e/ioqo  JO  J„  ZZE  kd(v 

~ 

7:^::'::^ 

r-  ^  nO  CO 

ocr^ 

moo  tn  OON 

^  ^  o 

o  so  o  tn  tn  tn  -J 

rHOs    Of^asaOstDrHOsOOOtDONr-ONOrHeDONrHrH 

fncoentNjcjrNiroiNjtn        rHcgnjcjrviroentneNjnjtntn 

34Da 

IQ 

+ 

a  a  0^  o  a 

+ 

oo-  o>  c^ 

a  %o 

+  + 

+  + 

<M   CO   ^ 

+        +  + 

O  ^   rH  ^  rH   rH   O 

+              +  +  +                        +    +  + 
fMOO  .-HrtCsjrHfM^(nso«0(n^tnoDcgsocotn<)-tnsO 

4saMO-) 

u 

^ 

iTv  r-  r-  r-  ^o 

CO    'O   r-*   ,~IU\ 

O  CO   CD    rH 

oro  r-  ^ 

00  r~ 

h-    ^     -3-    On    ^ 

SOON  ^  m  <}■ 

r-  r-  ^ 

rH    rH    ^ 

o-  tn  (Vi  o  CO  tn  rH 
CD  tn  rsi  in  r-  en  rH 

^CsJOr^f-ir^OtnrHrH^tnCOrsJ    rHOOrnONsOf^rHO 

ONr*OlHrHrHOeOrHrHa(nCsltNI*Or"rH<nOrHrHO 
rHrHPO(MCOrorNl.H(MCdrHCs)eNI(N)rHr-t(NJrHe\JC«JCOro 

aiDQ 

r- 

+ 

r-.  CM  to  ^r- 

(M         rH 

+   + 
r-  ^  f\j  ,D 

r-  -o 

+        + 

r-  o  CD  o  en 

M   OJ   (NJ 

^  +   +  +  ^  +  + 

+                    +    +    +    +                           +                                                 +                   + 

mtn^Oind-^mfMj-^.-H(n«Ni«nfn(n<j-^rH^<f 

rOfNIlNtnC0rM{NJrHCJ(NJ(NJt\JtMrHCMCJCOnj(NjrOCsI 

4saH6iH 

u 

~ 

^o  <!■  o  .o  cn 

or-  en  o 

^  o 

o  ^  ^o  r-  tn 
tn  ^  in  ^o  tn 

SO  CO  SO 

rH  tn  rH  oso  m  00 

<^■oo<|■<^.o.3■o>rH^o^-eo^Dr-oeo^eoo(r)r-■<^rH 

Osr-  (^<tmc^oo^-HOrHrsImvoo^-o•r-o^-soONr-l 
mentntntntnp^-d--*tn<n(n(n<fenentn<|-(nmtn^ 

1' 

}ujjou  Luoj^  ajnjjodao 

u 

o 

o  M  ^  c\j  r- 

c  o  o  o  o 
1           1 

r-.fn    r-l  CO 
1      1               1 

o  o 

1 

O  O   O   O   rH 

1     1     1     1     1 

cn  <n  OD 
o  o  o 

•*  -t  O-  Os  t^  <f  fsj 

IM  rH   t\J   O  O  rH   f-0 
1       1       1      1       1       1       1 

sDnjt-HrHtnm       osrHmmcocsirsitnenmencor^csjtr) 

rHrHrHOOrH           rHrHOOOOOrHOrHrHOOrHO 

a6DJ3AV 

u 

r- 

•J  %o  r-  -*  -o 

fn    rH    <!-    ^    ,-H 

m  o  a  cn 
0-,  ^  ^  fvj 

o  rvj 

sO  sO  nO  nO  m 

^  m  J 

rH  -t  tn  xD  SO  in  tn 

or-ooNaoooNOcoo-ONON.-Hf^cooNOO'ONOo 

ujnujjUjuj  a6DJaAy 

u 

• 

r-  r-  CO  oc  o 
•    •    •   •    • 
^  ^o  r-  r-  in 

^*i^? 

•   • 
r-  r- 

rH  m   sO  o  o 

rH  en  o  o  o 

V{i 

rH   ^   CO    (NJ  CO   -*   to 

-O  On  (^  CO  nj  OS  r- 

mooNOOsOONOo^(^r-NOONj.OrHON(7sONO>j-(n 
tnommmmtncsj^sOsomtnj-OrHt^tnmen^tn 

COCOCOCOCslCOrMCsJCOCsJCsltNlCOCOeNjrsifMCorslCMCsICO 

Lunuj|xouj  a6ojaAy 

u 

o 

o  r-    ■-<  .-H  rr, 
o  o  .-<  ^  OO 

c^  so  n  <f 
coo  CD  o> 

^   00 

-a-  r- 

r-  so  00  (Nj  so 

rH  O    fSi   (\J  O 

^   rH  O 

rH    rH   O 

CsJ   sO   tn   r-   •-»  rH  c 
r-   O   00   rH   rH   rH   CO 

r--a■^-tno^^-^-fH(NJsor^o>^(N(OrHOOD^o•4■cgeD 

.o<fsO<n(n.O'Osor-OrHtn^r.momh-m-*r-P- 
tntntntntntntntntntntntntnentncntnenenenentn 

1 
1 

laAai  Da9 

• 

o 

o  ^  r-i  r-  o 
in  in  in  ^  vO 
o  o  o  o  o 

^  in 

o  o 

j- 

so        (n  o  ^ 
•         •    •    • 
\0          >0  nO  sO 

o       o  o  o 

o  o  o 

O  O  -1-  00        o- 
t--  r-  h-  in       in 
o  o  o  o       o 

OsOsTtnoo^       r-cn       j       ^sommi^tno       oo- 
oooooo       oo       o       ooooooo       oo 

0   uo!)ot5 

-fl 

o 

a>  csi  <t  ^  in 

O   O^  O  O   O' 

O   CD   a 

O     ff^     ON 

o  o 

o  o 

so         00  ^  o 
-*        tn  O  O 

rH            O     rH   O) 

o       o  o  o> 

osi  r-  h- 

so   O   TNJ 

sO  o  «o 

tNJ  CD    tn   -3-           Csj   (C 

tn  On  cj  rH       sO  in 

OsooNCor^tn^coo       io       oo-*o-fNitnoinmmo 
cocofsjrHtnmoo-jfO       m        ror^co^<rsO(>otnsO 

mCOON^i-HQNJ^OOOs           rH           rHOsOt-^rHj-eC^ONf^ 
OnCOOnOO(3nOnOOOs         O          OOn(>{>OOnO'00-On 

(punojB)  uo!iOA3|g 

s 

:s 

in  tn  CM  (M  h- 
^  M  o         * 

fMCD  CO   sO 

•*  h- 

(Vjm    ^   lA  INJ 

^        nO  -J  o. 

ON  sO  (n 
tn  ON  ^ 

On  ^  o  o  tn  >o  so 
m  o  (>  CO  to  r-  r- 

^   <NJ   CO                  rH   CO 

^C^c^Jmfn^-<n^^OfMC^JrNlmt^JooomOrH(NJl^Jfn 
en(>co        ^  <t  ^  o^  -c             rH^inoor-        oo-jenmo 

c 
•I 

1 

■D 
C 
0 

< 
< 

< 

< 

< 

■z. 

<             < 

>              « 

-J              C  I   I 
>-  Z           Q;  D.    iJ3 
^3         -  _l  Q- 

z  o       a:  Lu  z) 
z  1-       i/-^  o  a: 

liJ  Z           —  <   I/) 

a  UJ  bj  Qi  u  (- 

_P  cc  <  I  ^ 
<  Lu  X  a  a 

X            o 
O  D         D. 
q:       Z  I/: 
D  O  O  E 
a:  z  ►-  < 
lO^  z  - 
1-  O  <  -J 
K  <  o:  _i 

a  q:  y>  3 

o 
z 
< 

_l  o 

to  z 

^  <  UJ 

-1  u 

UJ  in  z 

O   —  lU 

0  c 

1  v- 

tr  U  > 

o  o 

(DO. 

<  o 

2                          a 

—                          D 

-I                 tt 

0  z 
tr       D           < 

<  t- 
u  z  z           a 

o  c           < 

1  )-  1-  <  UJ  G. 

I-  lo  in  «  u  in 

D  lu  lU  CD  z 

O  -I  -1  E  UJ  U 

in  a:  a  D  cr  -J 

<  <  _i  O  > 
X  I  O  -I  z 

u  u  w  u,  c 

< 

O 

<           tn 
a      >  -i 

X        H-  < 

O  z  O  X 

in  o  —  D 

0::  Q.  O 

D  <  ^ 

X  d:  in 

LU          < 

in       ID 

in      o  UJ      r>  lubj 
lu      o  J          _j  e; 
z_JZ_jtnin_jo 

iiji-i->XX>o: 
1-  in  K  X  a  a  I 
^<  O  Z  S  tn  V 

c:  I  z  tu  UJ  <  < 
a:  u  i*:  I  E  z  O 

UJ  —                    D                             a      O           -J 

~iCL                     X                                            D  O"              < 
_JI                   t-  ZZ  Z>                        I-JZ             u. 

in      c      ^u              a  o  o                      t-ujo-* 
<uj_)      >          coot-t-zz      ^  a  CL  iDt-  ^      < 
X2-Jzmmto^m3mmo0ouz<zza       i- 

U.IUJ  —  «ZD<Q:<         UJUJI-h-00<         <<o         ^ 

i-_jq:i-3q._j      ai->>mmuj(ri_ii-           »-Oi 
^<mOQ:-)-'       tt:_i_(DDa:£EDCEZZUi_»"-' 
(rEDQrO<UJ_JO<<00<D"0<<^<  — 
<<<a:uocuu.e)tPXX_J_iEamm>33 

aui^suns  a|qissOd 

ss 

•* 

>o 

^  J-  C\J 

sD  p-        tn 

P- 

so 

p-       p-i  cn 
r-       p-  CD 

in  4-  sD 
f-  r-  p- 

(lasuns  o|  osuuns) 

com  c- 

•  •    • 

0 

• 

CD  r-  -o  o- 

lf\  tn   iTi   iTv 

s^r^ 

^  .0  -H  in 
•    •    •    • 

p-  >o  r-  vo 

•3-  -»  -J  <r 

OO^  ^   <D 

vt    -J    d-     C^ 

X   0 

0    *    ^ 

z  -^ 

01-8  ■'(pnop 

inr-  0 

0 

a-  r-  1^  c 

CT«  so       CD  c^  in       r- 

:^:; 

tn    rH    ^    (N 

J^  r-  -*  tn 

in  cn  r-  4- 

Z-r  'Xpnop  XnjDj 

■OvO    CVJ 

-t 

r-  r-  00  r- 

0^  t-t       r-  o)  in       0 

:q:: 

r-  CO  ^  ^o 

r-  cn  p-  st 

:^;;i::;~ 

E-0  'Josp 

OO)   ff- 

■- 

in  r-  ^o  in 

tn  ^       sO  <t  ^       ^ 

<r  tn 

-~-" 

0  rH  0  -* 

in  P-  en  in 

-o 

c 

«  _o 

aioa 

- 

^ 

S2SK 

;^"*[^^   ;^   ■* 

"^ 

<^  <t  tn  CO  o) 

;;;:2s;^ 

+ 

f-  ■*  •*   CO 

uoioajiQ 

« 

3 
WO 

IU3  lU  3: 
Z  W  t/7  CO 

3  3:  3  3        <fl        3 

V)  V)  w  to                  tC 
to                        w 

UJ 

3  3  3  3  3 

Z   10  Z  10 
3  3  Z  3 

Z  3  Z  UJ 

z      z 

z 

3  33  3 

z       to  z 

z 

paads 

Q. 

• 

~ 

* 
tf^  0  c^  0 

*  ♦                      * 

0  a   fM  in       r-        r^j 

- 

.0  CO  tn  (D  in 
in  0  J  0-  «o 

0^  sD  -t  so 

CO   00   (M    J- 

<r  CO  in  p- 

uoiisajjp  6UJIJOASJJ 

»/) 

« 

3   1/13 
to         3 

3  3         3        3         3 

10  10       to       to 

UJ 

3  3  3  lO 
10  to  Z 
to 

3  UI  lO  3 

to  to      to 

3  3  3  UJ 
to  z  to  10 
3  3  3 

paads  96DjaAv 

d 

u^ 

• 

in  0  m  in 

Of-       0      o^       -c 
m  tn       ^       ^       tn 

-* 

in  (sj  >f  so  in 

<-■  CD  tn  -* 
tn  cn  tn  J- 

•    •    •    « 

^  m  cn  cn 

c 
0 

■5. 

1 
1 

punoj6  uo 
44dap  ujnuJixDw 

E 

s 

000 

0 

c  0  0  0 

OC    00000  C' 

0  0 

00000 

0000 

0000 

|OI°i 

E 

S 

000 

0 

0000 

00000000 

0  0 

00000 

0000 

0000 

1^ 

sujJ04SJapun44  44!m 

~'-° 

t^ 

r-  ^  in  ^ 

ooonHootntvj 

CM   0 

r-<   ^   0   so   so 

so  in  .0  in 

0  so  r^  i-< 

aioui  JO    ujui  SJ- 

.-HOC 

0 

-"-S 

r-r-oc<tnjf^)-JCM 

M   0 

>f   00   ^   0   r-. 

CO  o^  c>  in 

sO   cr   rH    OS 

sjnoi(  tz  ui  (S34oaJO 

E 
S 

.-•      0 

cr 

~~-~ 

^<fotoco(nar- 

in  0^  -^  0  in 

4-  iM  m  <!■  tn 

fM  ^  in  .M 

r-  0  .-<  in 

IDujjou  luoj)  ajnijodaa 

E 

5 

r-  in  CO 
1    1     1 

1 

rM  a  (T-  0 
1    1     1    1 

ooo-so^coar-^ 

r^    0- 

-o  tn  CM  tn 
sO  -»  tn  tn 

1     1     1     1 

I     1 

1    1    1 

l°toi 

E 

s 

r- 

^  in  .--  ^D 

S^;^2;^^2is 

^;^ 

rr,  CO  ^  tn  ,-. 

0  r-  a  o^  p- 

0   r-l   00   0 

0  0  ^  tn 

/i!P 

Lun^  aAi40|aj  aBojaAv 

s° 

^ 

0 

•-'  0  -J 
r~-  r-  ^o 

^  0       tn       CO       0 
p-  p-       -*       00       ^ 

^ 

P-    sD  0  J- 
P-   P-  CO  P- 

so  OS  00  tn 

P-  sO  sO  sO 

to  (-  00  (7- 
tn  <J  tn  <t 

3 

0 
1. 

E 
» 

juiod  Map  aBojaAv 

u 

<f 

4- 

a  CD  «o 

.0  ■o        «o       p-        nj 
0  0        in        ^        r- 

"• 

0  r-  -*  -H 
m  NO  -t  «o 

.-1 .-«  p-  0^ 

sO  tn  0  -» 

m  00  in  o^ 

1^ 

J^A^o|  io  3_  0  '"IW 

000 

0 

0000 

000000000 

0 

00000 

0000 

0000 

SAoqo  JO  J,  J  Jt    XDH 

or-  ^ 

" 

0  rsi  J'  r- 

ooo^OOcnrsjo 

- 

0   -*   r-l   rH    ^ 

-<""~ 

Psi    4-   CO   CD 

atoa 

+ 

c 

+       + 

+                 + 

" 

+ 

0  0  0  0  c> 

0-   4-   OS   0 

CO  p-  r-  .-• 

4sa/A0l 

u 

»o  .-.  %o 

r- 

0  0  ^  r-. 

Om   rH   r-l 

o^tnr-^^-coo^-l<^r- 
tna)r-.sot\jOr-ttn^ 

• 

0  CO  a-  ^  0 
in  f-  tn  a  0 

.-<  rH  4-  r- 

so  r-<  0^   so 

a   ■-<  00  CsJ 
•    •    •    • 
00   r-«  r^  t- 

aiOQ 

J-  -a-  -* 

+ 

+  + 

CO  or-  .-« 

+         +         + 

cor-p-x£>tnp-or-'-< 
rH  rsj  nj                  .-H  nj  tn 

•* 

+             + 
CD  CO  f^  p-  r- 

---- 

CM  tM  tS)  PsI 

4saq6!n 

u 

h-  eo  r- 
en  to  tn 

s" 

\D  0  in  in 
en  (n  tn  tn 

t\jsOOrgpgtn<j-tnrH 
t>jp«jnifnn.^tnfntn 

~' 

0  CO  iNj  (\j  tn 
0  CM  (\1  <\J  tn 

0^  f\j  0  f- 

cn  f-  in  sO 
cn  cn  tn  tn 

sO    OnO   r-< 

in  in  <n  .0 

joujjou  ujoj^  ajntiodaQ 

tj 

C'  0  0 
1 

0 

1 

0   ^   r^  0 

1   1  1   1 

^a)^MOO^ooc^^^Jao 

r-HO^r^(MOC\Jt\jO 

1    1     1    f    1         III 

0 

T 1     T 

0    0    .-H     ^ 
I 

0  tM  0  0 
1 

a6ojaAY 

u 

tf\  <r  0 

^ 

to  c  in  0^ 

en  in  ^  en 

p-o-sOtnino^somtM 
sOsor~o^ocnrHo^p- 

p- 

tn  (\i  0  c^  00 

O^    rM  CT-   rH  nj 

rH  tn   Psl   r^ 

rsi  so  so  -c 

uiniumjUJ  a6DiaAv 

u 

~?s 

-3- 

rsj  0  CO  (M 
r-  0  f^  h- 

0(N(nr-.-<r-c^-* 
orotn^so^in^j 

o^ 

0-  rH  fsl  sO  r- 
cn  so  fvj  in  sO 

J'   CM  ^   r-« 

«     •     •     • 
<t   P-   vO   NO 

cn  cn  nj  <N 

ujnujixDuj  a6DjaAy 

u 

0  0  tn 
u->  ir>  tn 

°; 

vO   0   r-1   so 

0   0    r-  0 

tnp-p-r-0.-.tnero 

;;^* 

0  tn  ^  tn  a 

in    CD  so   CO   (D 

CD  <J-   -*   fSJ 

p-  0-  o-  r- 

«    •    •    • 

cn  e^  0".  tn 

1 

|aA3|  oas 

0 

S 

r^  -J  -J 
000 

CO  I-         P-'         CD         cn 
00         00         0 

p- 

0000 

p-  r-  a  -T 

<J-  >t  -3-  in 
0000 

<r  f\j  vj-  c~i 
0000 

0   uo!4Dt5 

J3 

5 

m  .0  CO 

^  xO  sD 

O' 

Q.  tn  tn  oc 

0  <t  a  -* 
a  ^  0  p- 

0-  0  0  0-. 

0  vO        tn  0  nj        tn  ^ 
CO         O^  CD  0         a  0 

-J 

<t  ^r-  CD 

0   P-  CO  »o 

cn  sD  J-  cc 

ov  0^  a  c^ 

(NJ    0   0    0 

c  0-  CD  c^ 

c  a  cr  a 

r^   0   00   P- 

tD  >J  in  tn 

(punoj6)  uoi4DAd|3 

S 

III 

0 

a-  tr.  a  X' 

cDr^J-d■cDsO^C^fnc^ 

IT,    fNJ             r-«    0    r-i    CO    (N 

^        f-  <M        (Ni  cn 

(NJ 

m  so  0  tsi  r- 
sO  000  in  00 
p-  (N  «o  nj  rt 

CO  Os  csi  in 
0  OS  ^0  0 

^   P-    .0   IN 
(\)   sD    0-   0 

c 

0 
5 

1 
1 

I  0  <  UJ 
<  q:  _i  > 
t-  0      0 

_J  -J  2 
SI/)  3 

z  c 
0  1- 

>  -J 
a: 

z  0 

—  tr       c 

13  3  i^  Z  lu 
a  (C  _J  0  V 

—  X  0  E  0 
>  U  li.  X   z 

z  q;  kj  < 
>  0  -  c 
_i  z  a  a 

<                  C 

Z         E               LO  z  3 
0        C             to  < 
1-       u           <  u  <       c 
0      <          a  to  -J      z 

Z         K   D              —  -J         < 

X<UJLJliJOX3         t^' 
lO  —  -l_IZUJtO          <   — 

3ri-i-i<;20_i"Z 

>-<<0<l-_ti^< 
_llUlUQ.I-<<<3 
OtOtOtOtOI-3>-*0 

— ■  cc 

c    • 

Z  CL 

z 

K    < 

UJ  -) 

3 
Z 
< 

z 

—                           3 

«       z       z  cr 

>         0        0  D 

1-       I-  a: 
K  J-  to       t5  to 
to  UJ  UJ  lO  z  a; 

UJ  -J  _J  Z  —  UJ 

3  i^  a  —  >-  i^ 
1^  <  i^  z  a 
UJ  I  -1  3  < 
cc  u  UJ  I  a 

z 

Z  >-  UJ        UJ 
0   <  to         UI 
U  CD  lO  Z  i^ 
so         0  0  3 

-  z  d:  to< 

3  UJ  (-»  —  3 
UJ       0  _J 
a  <  <  — 
0  -I  s:  i: 

0 

z 

E         Z         < 

0  0:  z  cr  0 

>  UJ  UI  UJ  ^ 

3  a  V  0  o£ 

LO  UI   Z  UI 

<  I  <  I 
u  u  -1  to 

0  w 

■H     C 

-M  o 


woe 

0  -^^ 

Q> 

0     CTJ 

aE  c 

■fJ 

■H            Ifl 

■tJ  u 

•0 

rt  0  c 

>           -H 

(A   0  CS 

Qj      •   0 

•H   +J  +J 

ph  0  a 

?  in  ri 

(Do 

t.  cij  -o 

U 

r-l     W 

a>  fo 

0    .  tn 

■C  :    r 

•u 

w  a 

0     Cr-( 

>.     s 

rH     E     0 

(A    3  E 

he  <D 

a  3  0 

CD  -H 

a  E 

r-l    U    01 

IV    ^ 

C          Ol 

>   a 

(n  pj  0 

3   C  *J 

a  0) 

OJ  s  ^ 

[-. 

>.  c 

3  m  c 

0    (Lr 

W    «    -H 

~!   C 

flj  T3  +J 

t.  oi  x: 

n  0 

x: 

a'w  0-  *-- 

(U    C  ■-^ 

0 

0  ^1  tfl 

C           -HP 

e      » 

p  M 

0    t.  T3  0 

R  rt 

V   ^   "O   J£ 

<W   r-l    0 

X  -a 

ed    a    C   oj 

CTj     t> 

cfl   c 

*J    3  -H    0 

tlJ    >  "W 

s  <  CO  z  3:  0, 

d 

P   ♦ 

<   +TSI  CQ  It  >- 

HEATING  DEGREE  DAYS 


(Base   eST.) 


State  and  statloii 


ALABAMA 

BlrmlDgham 
Huntsville 
Mobile 
Montgomery 

AUiSKA 
Anchorage 
Annette 
Barrow 

Barter  Island 
Bethel 
Cold  Bay 
Cordova 
Fairbanks 
Juneau 
King  Salmon 
Kotzebue 
McGratb 
Nome 

St.  Paul  Is. 
Shemya 
Yakutat 

ARIZONA 
Flagstaff 
Phoenix  (U) 
Phoenix 
Prescott 
Tucson 
Winslow 
Yuma 

ARKANSAS 
Ft.  Smith 
Little  Rock 
Texarkana 

CALIFORNIA 
Bakersf ield 
Bishop 
Blue  Canyon 
Burba nk 
Eureka  (U) 
Fresno 
Long  Beach 
Los  Angeles  (U) 
Los  Angeles 
Mt.  Shasta  (R) 
Oakland 

Point  Arguello  (R) 
Red  Bluff 
Sacramento  (U) 
Sacramento 
Sandberg  (R) 
San  Diego 
San  Francisco  (U) 
San  Francisco 
Santa  Catalina 
Santa  Maria 
Stockton 
Ban  Jose  (U) 
COLORADO 
Alamosa 

Colorado  Springs 
Denver 

Grand  Junction 
Pueblo 

CONNECTICUT 
Bridgeport 
Hartford 
Middletown 
New  Haven 

DELAWARE 
Wilmington 

DIST.  OF  COLUMBIA 
Washington  (U) 
Washington 

FLORIDA 
Apalachicola  (U) 
Daytona  Beach 
Fort  Myers 
Jacksonville 
Key  West 
Lakeland  (U) 
Miami 

Miami  Beach 
Orlando 
Pensacola  (U) 
Tallahassee 
Tampa 
West  Palm  Beach 

GEORGIA 
Athens 
Atlanta 
Augusta 
Columbus 
Macon 
Rome 
Savannah 
Thomasville  (U) 

IDAHO 
Boise 


192 
174 
864 
765 
330 
439 
345 
169 
288 
310 
464 
219 
520 
600 
569 
316 


(D  J 


245 
257 
803 
735 
319 
474 
366 
171 
301 
313 
381 
208 
481 
605 
577 
338 


State  and  station 


IDAHO  (Cont'd.) 
Idaho  Falls  46W  (R) 
Idaho  Falls  42NW(R) 
Lewlston 
Pocatello 

ILLINOIS 
Cairo  (U) 
Chicago  (Midway) 
Chicago  (O'Hare) 
Moline 
Peoria 
Rockford 
Springfield 

INDIANA 
Evansville 
Ft.  Wayne 
Indianapolis 
South  Bend 

IOWA 
Burlington 
Des  Moines 
Dubuque 
Sioux  City 
Waterloo 

KANSAS 
Concordia 
Dodge  City 
Goodland 
Topeka 
Wichita 

KENTUCKY 
Lexington 
Louisville 

LOUISIANA 
Alexandria 
Baton  Rouge 
Lake  Charles 
New  Orleans 

(Audubon  Park) 
New  Orleans 
Shreveport 

MAINE 
Caribou 
Greenville  (U) 
Portland 

MARYLAND 
Baltimore  (U) 
Baltimore 
Frederick 

MASSACHUSETTS 
Blue  Hill  Obs.  (R) 
Boston 
Nantucket 
Pittsfield 
Worcester 

MICHIGAN 
Alpena 

Detroit  (City  AP) 
Detroit 

CM.  Wayne  Co.) 
Detroit 

(Willow  Run) 
Escanaba  (U) 
Flint 

Grand  Rapids 
Lansing 
Marquette  (U) 
Muskegon 
S.  Ste.  Marie 

MINNESOTA 
Duluth 

Internat .  Falls 
Minneapolis 
Rochester 
St.  Cloud 

MISSISSIPPI 
Jackson 
Meridian 
Vicksburg  (U) 

MISSOURI 
Columbia 
Kansas  City 
St ,  Joseph 
St.  Louis  (RFC) 
St.  Louis 
Springfield 

MONTANA 
Billings 
Butte 
Glasgow 
Great  Falls 
Havre 
Helena 
Kalispell 
Miles  City 


£^ 


10 
109 


16 

32 

106 


22 
109 


65 
71 


31 
22 
28 
31 


State  and  station 


MONTANA  (Cont'd.) 
Missoula 

NEBRASKA 
Grand  Island 
Lincoln  (U) 
Norfolk 
North  Platte 
Omaha 

Omaha  N.  Omaha  AP 
Scottsbluff 
Valentine 

NEVADA 
Elko 
Ely 

Las  Vegas 
Reno 
Tonopah 


NEW  HAMPSHIRE 
Concord 

Mt .  Washington 
Obs.  (R) 

NEW  JERSEY 
Atlantic  City 
Atlantic  City  (U) 
Newark 
Trenton  (U) 

NEW  MEXICO 
Albuquerque 
Clayton 
Raton 
Roswell 
Silver  City 

NEW  YORK 
Albany 
Binghamton 
Buffalo 
New  York  (U) 
New  York 

(LaGuardia) 
Rochester 
Schenectady 
Syracuse 

NORTH  CAROLINA 
Asheville  (U) 
Cape  Hatteras  (R) 
Charlotte 
Greensboro 
Raleigh 
Wilmington 
Winston-Salem 

NORTH  DAKOTA 
Bismarck 
Devils  Lake  (U) 
Fargo 

Grand  Forks  FAA 
Pembina 
Williston 

OHIO 
Akron 

Cincinnati  (U) 
Cincinnati 
Cincinnati  Obs. 
Cleveland 
Columbus 
Columbus  (U) 
Dayton 
Mansfield 
Sandusky  (U) 
Toledo 
Youngstown 

OKLAHOMA 
Oklahoma  City 
Tulsa 

OREGON 
Astoria 
Burns  (U) 
Eugene 
Meacham 
Medford 
Pendleton 
Portland  (U) 
Portland 
Roseburg 
Salem 
Sexton  Summit  (R) 

PENNSYLVANIA 
Allentown 
Erie 

Harrisburg 
Philadelphia  (U) 
Philadelphia 
Pittsburgh  (U) 
Pittsburgh 
Reading  (U) 
Scranton 
Williamsport 


1 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

18 

18 

53 

53 

20 

20 

0 

0 

0 

0 

24 

24 

14 

14 

14 

14 

4 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

9 

9 

5 

5 

10 

10 

11 

11 

0 

0 

22 

22 

0 

0 

1 

1 

0 

0 

30 

30 

6 

6 

1 

1 

1 

1 

17 

17 

3 

3 

9 

9 

29 

29 

0 

0 

0 

0 

140 

140 

66 

66 

71 

71 

196 

196 

20 

20 

8 

8 

28 

28 

72 

72 

48 

48 

102 

102 

254 

254 

3 

3 

20 

20 

1 

1 

0 

0 

0 

0 

7 

7 

21 

21 

0 

0 

11 

11 

8 

8 

esurient 
saaBon 


State  and  station 


II 


RHODE  ISLAND 
Block  Island 
Providence 

SOUTH  CAROLINA 
Charleston  (U) 
Charleston 
Columbia 
Florence 
Greenville- 
Spartanburg 

SOUTH  DAKOTA 
Huron 
Pierre 
Rapid  City 
Sioux  Falls 

TENNESSEE 
Bristol 
Chattanooga 
Knoxville 
Memphis  (U) 
Memphis 
Nashville 
Oak  Ridge 

TEXAS 
Abilene 
Amarillo 
Austin 
Brownsville 
Corpus  Christ i 
Dallas 
Del  Rio  (U) 
El  Paso 
Ft.  Worth 
Galveston  (U) 
Galveston 
Houston  (U) 
Houston 
Laredo 
Lubbock 
Midland 
Port  Arthur 
San  Angel o 
San  Antonio 
Victoria 
Waco 
Wichita  Falls 

UTAH 
Milford 
Salt  Lake  City 
Wendover 

VERMONT 
Burlington 

VIRGINIA 
Lynchburg 
Norfolk 
Richmond 
Roanoke 

WASHINGTON 
Olympia 
Seattle  (U) 
Seattle 

Seattle-Tacoma 
Spokane 

Stampede  Pass  (R) 
Tatoosh  Island  (R) 
Walla  Walla 
Walla  Walla  (U) 
Yakima 

WEST  VIRGINIA 
Charleston 
Hunt  ington 
Parkersburg  (U) 

WISCONSIN 
Green  Bay 
La  Crosse 
Madison 
Milwaukee 

WYOMING 
Casper 
Cheyenne 
Lander 
Sheridan 


430 

241 

2 


430 

241 

2 


Data  from  airport  unless  otherwise  specified, 
U  indicates  Urban,  R  indicates  Rural,  sites. 


STORM    SUMMARY 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^ ICE  STORMS 

0 

ALL  OTHER 

o: 

o 

^DAMAGE 

"■"damage 

^DAMAGE 

^DAMAGE 

^DAMAGE 

^DAMAGE 

STATE 
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*  No  occurrence  of  storms  or  unusual  weather  phenomena. 
t  Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

6  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

"  Includes  crop  Damage. 

C  Crop  damage. 

A  Includes  waterspout. 

D  Dust  Devil. 

R  Rain. 

L  Local  flooding, 

W  Waterspout . 

N  No  report  received  by  printing  deadline. 

t   Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows; 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50, 000 

5  $50,000  to  $500, 000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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Heavy  floods  occurred  in  the  Yaguez  River  at  Mayaguez, 
Puerto  Rico,  on  July  30  inundating  the  western  sections 
of  the  city  and  causing  damages  estimated  in  excess  of 
$100,  000.  According  to  local  residents,  it  was  the  worst 
flood  in  20  years  and  final  damages  might  reach  $500,000. 

Flash  floods  were  reported  over  widely  scattered  areas 
of  continental  United  States  during  July.  The  most  dam- 
aging one  reported  was  in  the  Hot  Springs,  Ark.  ,  area. 
This  was  the  worst  flash  flood  in  this  area  since  May  14, 
1923. 

LAKE  ERIE  DRAINAGE 
Heavy  rainfall  on  the  29th  caused  heavy  damage  from 
flooding  in  Buffalo,  N.  Y.  Most  of  the  flood  damage  oc- 
curred in  south  Buffalo  where  3.38  inches  of  precipitation 
occurred  on  the  29th.  The  2 4 -hour  total  on  the  29th  was 
the  second  highest  of  record.  One  death  and  $500,000  or 
more  damage  resulted  from  the  flooding. 

ATLANTIC  SLOPE  DRAINAGE 

Localized  heavy  showers  during  the  morning  of  the  21st 
in  southwestern  Connecticut  caused  rapid  rises  in  some 
small  streams  in  the  Naugatuck  and  the  lower  Housatonic 
Basins.  Some  flooding  resulted  along  Steele  Brook,  a 
tributary  of  the  Naugatuck  River  in  Watertown,  Conn.  , 
causing  some  local  damage  to  roads,  factories,  and 
homes.  Many  families  in  Watertown  were  evacuated  due 
to  local  concern  over  a  small  dam. 

Near  flood  stage  occurred  on  the  Saluda  River  at  Pel- 
zer,  S.  C.  ,  on  the  4th  due  to  widely  scattered  showers 
over  the  upper  reaches  of  the  Santee  River  System.  Rain- 
fall amounts  up  to  2  inches  fell  over  the  upper  reaches  on 
the  24th  and  25th,  but  no  flooding  resulted. 

The  minor  flooding  along  the  lower  reaches  of  the  Sa- 
vannah and  Ogeechee  Rivers  in  Georgia  was  due  to  rains 
during  the  last  half  of  June.  Excessive  or  heavy  falls 
were  well  scattered  during  the  period.  No  damages  re- 
sulted from  the  flooding. 

The  flooding  on  the  Ocmulgee,  Oconee,  Altamaha,  and 
Satilla  Rivers  in  Georgia  was  due  to  heavy  rainfall  during 
the  end  of  June  plus  some  shower  activity  in  July. 

EAST  GULF  OF  MEXICO  DRAINAGE 
Heavy  rains  on  the  13th  and  15th,  with  lesser  amounts 
on  the  14th,  16th  and  17th  caused  sharp  rises  with  minor 
flooding  on  tributaries  of  the  upper  Tombigbee  River  in 
Mississippi.  No  material  damage  resulted  from  the 
overflow. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin.  --Rainfall  during  July  over 
the  Upper  Mississippi  Basin  ranged  from  1.53  inches  at 
Minneapolis,  Minn.,  to  13.61  inches  at  Canby,  Minn. 
The  July  total  of  13.61  inches  at  Canby  was  more  than 
this  year's  total  through  July  at  Minneapolis  (12.62 
inches).  For  most  of  Minnesota,  July  was  much  above 
the  long-term  precipitation.  For  Wisconsin,  most  of  the 
State  continued  the  below  normal  accumulation  except  for 
the  Alma-Hatfield  Dam  -  Wisconsin  Rapids  -  La  Crosse 
area.  Northeast  Iowa  was  normal  or  just  above  the  long- 
term  mean. 

Heavy  rain  during  the  late  afternoon  and  evening  of  the 
16th  over  the  southern  third  of  Minnesota  produced  flash 
flooding  on  the    Whitewater    River    near    Beaver,   Minn. 


The  greatest  rainfall  accumulation  was  an  official  6  inches 
at  the  Whitewater  State  Park  near  St.  Charles,  Minn.  The 
Sheriff  and  Deputies  of  Winona  County  evacuated  all  people 
from  the  Whitewater  State  Park,  moving  them  into  the 
town  of  St.  Charles.  Considerable  damage  resulted.  The 
Park  had  to  be  closed  for  a  week  while  damage  was  re- 
paired and  debris  cleared. 

Heavy  thundershowers  again  set  in  over  the  southern 
third  of  Minnesota  during  the  evening  of  the  17th,  with 
heaviest  concentration  in  the  Rapidan-Blue  Earth-Fair- 
mont-Comfrey  area.  Blue  Earth  recorded  5.30  inches  in 
a  6-hour  period  beginning  at  5:30  p.  m.  on  the  17th.  The 
Blue  Earth  River  flooded  many  acres  upstream  from 
Rapidanas  did  parts  of  the  Watonwan  River  near  Mankato. 
This  heavy  rainfall  produced  an  11 -foot  rise  on  the  Min- 
nesota River  at  Mankato,  cresting  14.7  feet  on  the  24th, 
4.  3  feet  below  flood  stage.     Damage  was  slight. 

Five  inches  of  rain  fell  at  Canby,  Minn.  ,  during  the 
evening  of  the  26th  in  a  2 -hour  period.  Although  Canby 
itself  was  flooded  because  of  surface  runoff,  the  Lac  Qui 
Parle  River  downstream  from  Canby  was  able  to  hold  the 
runoff  with  only  slight  overflow  from  Canby  to  near  Daw- 
son. The  24-hour  rainfall  at  Canby  (5.47  inches)  was  a 
new  record.  The  monthly  total  of  13.  61  inches  is  the 
miost  precipitation  ever  recorded  in  any  month  for  Canby. 

Four  to  6  inches  of  rainfall  in  the  Moline,  111. ,  area  on 
the  18-19th  produced  rapid  rises  in  all  streams  in  the 
area  with  light  flooding  on  the  Maquoketa  River  at  Ma- 
quoketa,  Iowa,  on  the  19th  and  20th.    No  damage  resulted. 

Missouri  Basin. --Locally  heavy  flash  flooding  resulted 
from  torrential  rains  in  central  Kansas  during  the  night 
of  the  10-llth.  Rainfall  ranged  up  to  12  inches,  causing 
overflow  along  Spring,  Bull  Run  Hobbs,  and  Gypsum 
Creeks.  The  principal  flood  waters  from  6-  to  8-inch 
rains  on  Spring  and  Gypsum  Creeks  spread  over  a  2 -mile 
wide  area,  entering  buildings  in  a  2 -block  long  business 
district.  The  American  Red  Cross  reported  minor  dam- 
age to  51  homes  with  81  families  affected  and  1  injury. 
Parked  automobiles  were  submerged  in  some  instances 
as  the  flood  level  approached  1951  stages.  Gypsum  Creek 
crested  2.  6  feet  below  1951  levels.  Flood  losses  were 
heavy. 

A  cloudburst  of  9.5  inches  on  the  evening  of  the  12th 
caused  flash  flooding  at  Harvey ville,  Kans.,  where  water 
ran  2  feet  deep  in  some  of  the  streets  during  the  storm. 
Surface  water  entered  a  few  buildings  and  numerous  base- 
ments. Dragoon  Creek  crested  about  4  feet  above  flood 
stage.  Downstream  at  Burlingame,  Kans.  ,  Dragoon 
Creek  crested  about  3  feet  below  record  levels.  High- 
ways were  blocked  for  a  couple  of  hours  by  local  surface 
water  accumulation  of  4  to  5  feet  from  a  5 -inch  rain. 
Water  flowed  into  basements  and  filled  downtown  streets. 

Flash  flooding  occurred  during  the  night  of  the  12 -13th 
immediately  north  of  Jamestown,  Kans.  ,  where  surface 
water  blocked  the  highway  briefly  with  little  damage. 
Local  overflow  occurred  on  Turtle  Creek  in  northern 
Wallace  County.  Rainfall  of  4.  6  inches  was  reported  15 
miles  south  of  Kanorado  with  amounts  ranging  up  to  3 
inches  in  Sherman  County. 

Heavy  rains  on  the  12th  caused  the  Blue  River  to  rise 
to  near  flood  stage  on  the  13th  at  the  Bannister  Road  gage 
in  Kansas  City,    Mo. 

Ohio  Basin.  --A  flash  flood  occurred  on  the  upper  Ohio 
River   at    Midland,    Pa 


on  the   22d    due  to  heavy  rain. 
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According  to  newspaper  and  radio  reports  an  estimated 
$1  million  damages  resulted  from  flooded  cellars,  base- 
ments,   and  washouts. 

Arkansas  Basin. --Heavy  rain  on  the  11th  caused  flood - 
ingon  the  Chikaskia  River  in  extreme  south-central  Kan- 
sas on  the  11th  and  12th.  This  was  the  first  flooding  at 
Corbin,  Kans.  ,  since  July  1961  and  at  Blackwell,  Okla.  , 
since  November  1961.  Flooding  also  occurred  during  the 
same  period  at  Enid,  Okla.  ,  along  South  Boggy  Creek . 
The  rainfall  on  the  11th  averaged  4.2  inches  over  the 
Chikaskia  River  Basin  below  Runny  Meade,  Kans.  The 
observer  at  Enid,  Okla.  ,  reported  6.  52  inches  on  the 
same  day.  Damages  along  the  Chikaskia  River  were 
largely  confined  to  lowlands,  highways,  streets,  and 
small  bridges.  At  Enid,  Okla.  ,  damages  occurred  to 
streets,  basements,   flooded  cars,   and  park  facilities. 

Heavy  rain  on  the  27th  caused  flooding  on  Bird  Creek 
at  Owasso,  Okla.,  for  a  few  hours  on  the  27th.  This  was 
the  first  flooding  at  Owasso  since  September  1962.  The 
rainfall  on  the  27th  measured  7.54  inches  at  Tulsa,  Okla., 
airport.  The  rainfall  at  the  five  gaging  stations  in  Tulsa 
averaged  4.21  inches  with  the  greatest  amount  recorded 
as  9. 1  inches. 

Red  Basin.  --Flash  flooding  occurred  at  Hot  Springs, 
Ark.  ,  on  the  morning  of  the  16th.  This  was  the  worst 
flash -flood  since  May  14,  1923.  Excessive  rainfall  over 
lakes  in  the  area  caused  large  releases  from   Remmel 
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Dam,  Lake  Catherine,  which  brought  about  a  sharp  rise 
on  the  Ouachita  River  at  Malvern,  Ark.  ,  on  the  16th  and 
flooding  at  Arkedelphia,  Ark.  ,  on  the  17th.  This  flood- 
ing was  due  to  8  to  10  inches  of  rain  that  fell  during  a 
period  of  10  hours  during  the  morning  of  the  16th.  Dam- 
age to  Hot  Springs  proper  amounted  to  $1  million.  In  ad- 
dition Garland  County  suffered  an  additional  $1  million  in 
property  damage.  Damages  totaled  $350,  000  to  sewers, 
bridges,  and  roads.  The  total  damage  for  this  flash  flood 
is  estimated  at  $2,  350,  000. 

Minor  flooding  occurred  on  the  Sulphur  River  at  Hagans- 
port,  Tex.  ,  from  the  16th  to  the  18th,  due  to  heavy  rains 
on  the  14th  and  15th  which  averaged  2.  0  to  3.  5  inches. 
Little  or  no  damage  resulted. 

Great  Basin. --Minor  flash  flooding  occurred  during  the 
latter  part  of  July  in  southern  Utah.  No  monetary  esti- 
mates of  damage  are  available. 


Columbia 


PACIFIC  SLOPE  DRAINAGE 
Basin.  --July  was   a   cool  month   in  the   Co- 


lumbia Basin,  with  some  stations  reporting  the  coolest 
monthly  average  of  record.  Most  streams  fell  during  the 
month  to  near  base  flows,  except  in  the  upper  Columbia 
River  region  where  a  little  snowmelt  was  still  occurring. 
Inflow  to  Grand  Coulee  Reservoir  dropped  from  235,000 
c.f.  s.   on  July  1  to  136,  000  c.f.  s.    on  July  31. 


FLOOD  STAGE  DATA 


River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest* 

Fiom- 

To- 

Stage 

Date 

ATLANTIC    SLOPE   DRAINAGE 
Savannah:      Clyo,    Ga. 
Ogeectiee:       Dover,    Ga. 

Eden,    Ga. 
Ocmulgee;       Abbeville,    Ga. 

Oconee:       Mllledgeville,    Ga. 
Dublin,    Ga. 
Mount    Vernon,    Ga. 
Altamaha;      Charlotte,    Ga. 
Satilla:       Atkinson,    Ga. 

EAST    GULF   OF   MEXICO   DRAINAGE 
Oldtonn  Creek;      Tupelo,    Miss. 
Tlbbee  Creek:      Tibbee,    Miss. 
Tombigbee:       Amory,    Miss. 

MISSISSIPPI    SYSTEM 
Upper  Mississippi   Basin 
Whitewater:      Beaver,    Nr. ,    Minn. 
Uaquoketa:       Uaquoketa,    Iowa 

Ft 

11 

7 

9 
12 

20 
21 
16 
15 
13 

21 
23 

20 

7 

13 

June      28 

June      27 

June      27 

June      30 
4 

June      29 

2 

4 

5 

6 

18 
16 
19 

17 
19 

21 

2 

6 

1 
6 

2 

6 
9 
12 
10 

18 
20 
19 

18 

20 

Ft 

13.4 

7.7 

9.6 

12.2 
12.25 

27.0 

23.05 

18.95 

17.3 

13.6 

22.2 
25.8 
20.8 

7.95 
14.8 

8-9 

1 

5 

June  30-1 
5 

June      30 

3 

6 

8 

8 

18 
18 
19 

17 
19 

(All  dates  in  July  unless  otherwise  specified) 


River  and  station 

Rood 
stage 

Above  flood  stages 
-dates 

Crest* 

From— 

To- 

Stage 

Date 

MISSISSIPPI    SYSTEM    (Cont'd.) 

Ft 

Ft 

Missouri   Basin 

Gypsum  Creek:       Gypsum,    Kans. 

15 

11 

12 

19.1 

11 

Frenchman  Creek:       Palisade,    Nebr. 

7 

12 

12 

7.2 

12 

Dragoon  Creek;       Burlingame    (Nr.), 
Kans. 

15 

13 

13 

20.6 

13 

Arkansas  Basin 

Chikaskia:      Blackwell,    Okla. 

26 

11 

12 

28.0 

12 

Corbin,    Kans. 

10 

11 

11 

11.8 

11 

Bird  Creek;      Owasso,    Okla. 

24 

27 

27 

25.15 

27 

Red   Basin 

Ouachita;      Malvern,    Ark. 

20.05 

16 

Arkadelphla,    Ark. 

17 

17 

17 

19.5 

17 

Sulphur;      Hagansport ,    Tex. 

38 

16 

18 

40.7 

17 

Provisional 
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RAWINSONDE  DATA 

Aveioge  monthly  values 
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ALBANYi  N.  T. 

ALBUQUERQUE.  N.  ME 

<. 

AMARILLO. 

TEXAS 

ANCHORAGE. 

ALASKA 

ANNETTE.  ALASKA 

t 

1004  MB 

840  MB 

892  MB 

1010  MB 

1012  MB 

« 

3 

1 

Wind 

3 

1 

Wind 

Z 

p 

Wind 

2 

1 

Wind 

M 

1 

Wind 

o» 

O* 

Dt 

Ot 

D« 

II 

3 
^  o 

|i 
h 

1 

1 

s. 

a 
t2 

1 

M 

-a 

1 

a 

1 

2  i 

1 

1 

1 

& 

1 

2  'c 

1 

1 

J3 

1 

1 

ii 

1 

1 

1 

S 
1 

& 

1 

o| 

1  s 

9 

a 
J 

JO 

1 

1 

1 

SURFACE 

31 

86 

18.1 

86 

249 

2.1 

31 

1.619 

20.9 

51 

96 

2.1 

31 

1.095 

21.0 

69 

194 

8.0 

29 

12.8 

82 

177 

3.5 

30 

37 

12.4 

90 

305 

.6 

1000 

31 

122 

256 

2.7 

31 

72 

31 

90 

111 

13.3 

77 

179 

4.7 

30 

139 

12.0 

85 

261 

.8 

950 

31 

563 

17.6 

74 

286 

9.5 

31 

521 

31 

543 

541 

11.7 

74 

188 

6.9 

30 

568 

9.9 

81 

301 

3.5 

900 

31 

1.024 

15.5 

71 

298 

10.1 

31 

1.003 

31 

1.022 

993 

9.0 

76 

191 

7.2 

30 

1.016 

7.6 

81 

277 

2.7 

850 

31 

1.507 

12.3 

71 

298 

9.9 

31 

1,510 

31 

1.515 

22.1 

52 

215 

19.6 

1.465 

6.3 

78 

185 

3.7 

30 

1.486 

4.5 

76 

247 

3.7 

BOO 

31 

2.014 

9.4 

68 

297 

11.5 

31 

2.036 

20.4 

45 

187 

2.9 

31 

2.040 

19.9 

49 

220 

15.9 

1.960 

3.5 

79 

193 

1.7 

30 

1.978 

2.5 

71 

261 

4.7 

750 

31 

2.545 

7.0 

57 

288 

13.4 

31 

2.567 

17.0 

47 

245 

3.1 

31 

2.590 

16.3 

49 

234 

6.9 

2.480 

.6 

77 

262 

1.4 

30 

2*496 

.1 

71 

263 

4.7 

700 

31 

3.113 

3.9 

52 

283 

14.2 

31 

3.176 

12.9 

50 

260 

3.7 

31 

3.177 

12.1 

53 

227 

5.8 

3.033 

-  2.4 

72 

267 

3.1 

30 

3.049 

-  3.0 

66 

287 

4.3 

650 

31 

3,706 

.5 

43 

280 

15.3 

31 

3,787 

8.4 

53 

266 

4.1 

31 

3.767 

7.7 

53 

215 

3.1 

3.612 

-  5.5 

61 

253 

4.7 

30 

3*626 

-  6.2 

55 

261 

6.2 

600 

31 

4,350 

-  2.7 

36 

2  74 

14.8 

31 

4,452 

3.5 

57 

304 

1.7 

31 

4.446 

3.0 

53 

173 

1.4 

4.243 

-  9.2 

57 

243 

4.9 

30 

4*266 

-  9.8 

52 

276 

4.9 

550 

31 

5.030 

-  6.8 

37 

272 

15.7 

31 

5,139 

-  1.9 

59 

310 

1.4 

31 

5.141 

-  1.8 

53 

293 

.8 

4.903 

-13.2 

53 

252 

6.8 

30 

4*918 

-14.0 

43 

265 

4.9 

500 

31 

5.774 

-11.3 

272 

18.1 

31 

5,904 

-  7.3 

60 

266 

2.9 

31 

5.900 

-  6.8 

50 

290 

2.7 

5.631 

-17.9 

50 

259 

7.6 

30 

5*640 

-18.7 

40 

265 

6.6 

450 

31 

6.570 

-16.8 

264 

19.4 

31 

6,706 

-12.3 

53 

253 

4,7 

31 

6.711 

-11.7 

48 

279 

5.1 

6.402 

-23.4 

45 

270 

6.4 

30 

6.412 

-24.2 

41 

272 

5.8 

400 

31 

7.450 

-23.1 

262 

19.8 

31 

7,610 

-17.5 

41 

251 

6.4 

31 

7.609 

-17.2 

38 

291 

4.9 

7.262 

-29.7 

41 

279 

9.3 

30 

7.268 

-30.4 

41 

267 

6.2 

350 

31 

8.415 

-30.1 

259 

22.7 

31 

8.597 

-24.1 

249 

8.7 

31 

8.597 

-23.6 

294 

6.4 

8.200 

-37.0 

39 

284 

11.7 

29 

8.197 

-37.9 

41 

266 

4.7 

300 

31 

9.494 

-38.1 

256 

26.2 

31 

9.703 

-32.3 

256 

10.3 

31 

9.704 

-32.2 

296 

8.2 

9,246 

-44,9 

286 

12.2 

29 

9.242 

-45.2 

213 

2.9 

250 

31 

10.728 

-46.1 

260 

27.0 

31 

10.963 

-42.0 

255 

11.3 

31 

10,965 

-42.0 

313 

7.2 

10,447 

-51.5 

293 

13.8 

29 

10.443 

-60.3 

326 

3.9 

200 

31 

12.192 

-51.3 

272 

22.2 

31 

12.437 

-53.2 

259 

11.3 

31 

12,438 

-53.4 

312 

6.8 

11.696 

-49.5 

267 

15.0 

29 

11.896 

-50.4 

312 

7.2 

175 

31 

13.056 

-53.0 

271 

20.2 

31 

13.285 

-59.4 

257 

9,9 

31 

13,286 

-59.2 

332 

8.2 

12.774 

-48.3 

265 

13.2 

29 

12.771 

-49.0 

275 

7.2 

150 

31 

14.044 

-55.2 

271 

17.3 

31 

14.236 

-65.6 

254 

7.6 

31 

14,238 

-65.2 

336 

8.4 

13.789 

-48.2 

285 

10.9 

29 

13.763 

-48.7 

271 

6.8 

125 

31 

15.202 

-57.3 

273 

12.0 

39 

15.330 

-70.1 

266 

5.8 

31 

15,335 

-70.0 

349 

5.1 

14,991 

-47.9 

287 

8.9 

29 

14.981 

-49.0 

263 

5.1 

100 

31 

16.611 

-57.6 

281 

6.6 

30 

16.652 

-59.9 

91 

3.7 

31 

16,661 

-69.5 

58 

6.4 

16,463 

-48.2 

292 

6.4 

29 

16.443 

-49.7 

266 

2.7 

80 

31 

18.022 

-56.5 

69 

2.7 

30 

18.002 

-63.6 

100 

8.9 

31 

18,011 

-63.9 

87 

12.8 

17,935 

-47.6 

304 

2.9 

29 

17.904 

-49.6 

200 

1.7 

70 

31 

18.874 

-55.2 

6? 

5.4 

30 

18.836 

-60.9 

93 

13.4 

31 

18,839 

-61.0 

92 

15.3 

16,820 

-47.3 

343 

1.2 

26 

18,775 

-49.5 

140 

2.3 

60 

31 

19.858 

-53.8 

67 

8.4 

30 

19.793 

-57.9 

93 

16.7 

31 

19,602 

-57.9 

95 

16.9 

19,636 

-47.0 

65 

2.5 

27 

19.789 

-49.5 

116 

2.5 

50 

31 

21.032 

-52.3 

93 

10.7 

30 

20.950 

-55.5 

91 

17.5 

31 

20,956 

-55.4 

94 

19.0 

21,047 

-46.7 

71 

4.5 

27 

20.964 

-49.6 

110 

6.4 

40 

31 

22.481 

-50.3 

91 

11.9 

28 

22.379 

-53.1 

88 

20.6 

31 

22,389 

-53.1 

90 

20.2 

30 

22.531 

-46.0 

86 

8.2 

26 

22.446 

-46.6 

67 

8.0 

30 

30 

24,370 

-47,7 

90 

16.1 

27 

24,246 

-50.1 

87 

23.5 

31 

24,258 

-50.1 

89 

24.7 

30 

24.450 

-44.6 

79 

10.1 

26 

24.344 

-46.8 

83 

11.7 

25 

29 

25.575 

-45.9 

89 

18.1 

25 

25.441 

-47.6 

83 

26.6 

31 

25,454 

-48.3 

90 

26.8 

30 

25,674 

-43.1 

79 

14.0 

24 

25.554 

-45.5 

64 

13.6 

20 

25 

27.067 

-43.5 

89 

18.8 

25 

26.923 

-45.3 

85 

25.8 

30 

26,934 

-45.6 

89 

28.4 

26 

27.185 

-41.2 

86 

17.3 

24 

27.048 

-43.5 

88 

15.9 

15 

9 

29.014 

-40.5 

15 

28.658 

-43.4 

15 

28,656 

-42.0 

27 

29.149 

-38.7 

89 

18.5 

23 

28.995 

-40.6 

86 

19.0 

10 

17 

31.963 

-33.6 

76 

23.3 

22 

31.789 

-35.7 

67 

24.1 

7 

5 

34.480 

-31.1 

19 

34.315 

-31.0 

90 

29.3 

5 

13 

36.702 

-25.7 

66 

31.1 

ATHENSf 

CA. 

BARROW.  AL 

A5KA 

, 

BARTER  IS.. 

ALASKA 

BETHEL.  ALASKA 

BISMARCK.  N.  DAK. 

989  t 

8 

1009  k 

B 

1008  MB 

1008  MB 

954  MB 

SURFACE 

31 

246 

20.4 

92 

295 

1.9 

31 

8 

1.5 

95 

70 

2.1 

30 

15 

3.4 

91 

293 

1.0 

39 

9.9 

93 

249 

5.6 

31 

505 

15.6 

84 

136 

2.3 

1000 

146 

31 

81 

1.7 

90 

112 

2.9 

30 

77 

3.5 

86 

265 

.6 

107 

262 

5.2 

31 

102 

950 

590 

21.6 

74 

276 

5.6 

31 

500 

4.0 

82 

213 

.6 

30 

499 

6.4 

82 

277 

5.8 

532 

9.5 

78 

234 

6.8 

31 

543 

16.2 

79 

152 

2.1 

900 

1.060 

19.2 

72 

274 

7.4 

31 

937 

3.6 

72 

262 

2.5 

30 

940 

6.0 

72 

277 

8.2 

982 

7.5 

77 

227 

6.6 

31 

1.007 

19.2 

61 

223 

3.9 

850 

1.551 

16.1 

73 

274 

8.5 

31 

1.400 

2.0 

67 

266 

3.1 

30 

1,406 

3.5 

72 

269 

10.1 

1.451 

6.3 

74 

246 

6.6 

31 

1.497 

17.3 

56 

256 

6.6 

800 

2.065 

13.3 

66 

276 

9.5 

31 

1.888 

-   .5 

66 

272 

4.7 

30 

1,696 

1.0 

74 

269 

12.0 

1.945 

3.3 

67 

267 

7.2 

31 

2.012 

14.5 

49 

264 

6.6 

750 

2.601 

9.9 

64 

280 

10.9 

31 

2.400 

-  3.2 

70 

266 

6.4 

30 

2,408 

-  2.4 

76 

269 

12.6 

2.466 

1.0 

60 

266 

6.8 

31 

2.550 

11.3 

46 

270 

10.7 

700 

3.177 

6.8 

56 

279 

10.7 

31 

2.946 

-  6.2 

64 

263 

7.2 

30 

2,956 

-  5.4 

74 

272 

12.8 

3.019 

-  1.6 

65 

263 

7.6 

31 

3.127 

7.4 

45 

273 

13.0 

650 

3.779 

3.2 

56 

282 

13.2 

31 

3.521 

-  9.3 

61 

261 

8.4 

30 

3,527 

-  8.8 

70 

269 

12.8 

3,603 

-  4.9 

52 

261 

6.9 

31 

3.726 

3.4 

42 

282 

15.7 

600 

4,428 

.4 

53 

287 

14.8 

31 

4.139 

-13.0 

53 

265 

8.9 

30 

4,150 

-12.5 

63 

270 

14.4 

4.232 

-  8.2 

62 

266 

10.1 

31 

4.377 

-  1.1 

41 

263 

18.3 

550 

5.110 

-  4.1 

46 

264 

13.4 

31 

4.793 

-17.2 

51 

26  7 

9.9 

30 

4,801 

-16.7 

55 

268 

14.2 

4,897 

-12.3 

265 

11.6 

31 

5.056 

-  6.4 

38 

278 

21.0 

500 

5.868 

-  8.5 

43 

286 

14.6 

31 

5.506 

-22.1 

46 

265 

11.1 

30 

5,519 

-21.3 

50 

266 

17.3 

5,625 

-17.2 

38 

269 

14.2 

31 

5.808 

-10.0 

270 

24.1 

450 

6.673 

-13.3 

41 

292 

16.7 

31 

6.266 

-27.9 

43 

278 

12.2 

30 

6,274 

-26.9 

51 

265 

17.9 

6,401 

-22.7 

38 

276 

15.5 

31 

6.601 

-15.6 

269 

26.2 

400 

7.566 

-19.3 

38 

295 

16.7 

31 

7.109 

-34.3 

41 

276 

14.2 

30 

7,126 

-33.3 

49 

267 

20.0 

7,262 

-28.6 

36 

283 

17.3 

31 

7.492 

-21.6 

273 

30.1 

350 

8.546 

-26.2 

33 

297 

20.0 

31 

8.029 

-41.3 

274 

15.5 

30 

8,048 

-40.4 

271 

22.7 

8,204 

-35.6 

262 

19.8 

31 

6.461 

-28.6 

270 

34.4 

300 

9.642 

-34.7 

301 

20.4 

31 

9.061 

-47.2 

272 

16.3 

30 

9,063 

-47.0 

270 

26.6 

9.268 

-43.7 

285 

23.1 

31 

9.546 

-36.6 

266 

42.2 

250 

10,890 

-44.2 

305 

21.8 

31 

10,263 

-47.4 

275 

14.0 

30 

10,281 

-49.2 

268 

26.2 

10.464 

-50.1 

285 

24.1 

31 

10.767 

-45.0 

262 

53.0 

200 

12,352 

-54.3 

317 

23.5 

31 

11,755 

-43.6 

277 

11.3 

30 

11,761 

-44.0 

270 

15.3 

30 

11.920 

-50.0 

288 

23.7 

31 

12.251 

-52.3 

264 

56.7 

175 

13,197 

-59.7 

324 

22.0 

31 

12,654 

-43.7 

272 

6,9 

30 

12,657 

-44.0 

272 

13.0 

30 

12.797 

-46.5 

282 

16.7 

31 

13.109 

-56.3 

265 

53.2 

150 

14,151 

-63.6 

339 

18.1 

31 

13,686 

-44.0 

270 

8.9 

30 

13,691 

-44.1 

270 

10.1 

30 

13.811 

-46,4 

265 

15.5 

31 

14.086 

-58.0 

269 

41.4 

125 

15.262 

-66.1 

353 

9.1 

31 

14.912 

-44.1 

276 

6.6 

30 

14,913 

-44.2 

278 

8.4 

30 

15.011 

-46.5 

265 

11.1 

31 

15.229 

-59.7 

265 

27.0 

100 

16.617 

-65.2 

34 

7.2 

31 

16.408 

-44.2 

282 

3.1 

30 

16,409 

-44.3 

260 

5.4 

30 

16.479 

-46.3 

261 

8.0 

31 

16.622 

-59.6 

266 

15.2 

80 

17.985 

-62.4 

68 

11.5 

30 

17.906 

-43.8 

338 

2.3 

30 

17,906 

-43.9 

284 

2.3 

28 

17,947 

-48.0 

300 

5.2 

31 

16.027 

-56.6 

2  56 

3.5 

70 

18.818 

-60.5 

61 

14.4 

30 

16.606 

-43.7 

23 

2.7 

30 

16.605 

-43.7 

286 

.8 

28 

16.832 

-47.7 

324 

2.5 

31 

18.679 

-55.4 

121 

1.4 

60 

19.778 

-57.9 

65 

18.5 

30 

19.841 

-43.5 

59 

2.5 

30 

19,839 

-43.5 

32 

1.0 

27 

19.845 

-47.6 

60 

2.3 

31 

19.862 

-53.7 

90 

5.2 

50 

30 

20,934 

-55.5 

91 

20.8 

30 

21 ,068 

-43.2 

76 

4.5 

29 

21,065 

-43.1 

66 

3.5 

27 

21.051 

-47.3 

73 

4.3 

31 

21.037 

-52.6 

86 

9.1 

40 

30 

22,365 

-52.9 

93 

21.6 

30 

22,572 

-42.8 

72 

6.4 

29 

22,570 

-42.7 

66 

5.1 

26 

22.535 

-46.3 

76 

7.2 

31 

22.484 

-50.7 

85 

10.7 

30 

29 

24,233 

-49.3 

94 

21.4 

30 

24,517 

-41.7 

80 

9.9 

26 

24,518 

-41.5 

74 

6.6 

26 

24.452 

-44.8 

60 

9.9 

31 

24.370 

-47.7 

64 

13.0 

25 

25 

25,437 

-47.2 

92 

25.8 

30 

25,755 

-40.6 

85 

11.3 

27 

25,756 

-40.3 

64 

10.5 

26 

25,675 

-43.6 

78 

11.9 

28 

25.562 

-45.8 

88 

15.0 

20 

20 

26.919 

-45.6 

67 

28.0 

30 

27,281 

-38.7 

82 

12.4 

27 

27,286 

-38.7 

92 

12.2 

26 

27.181 

-41.8 

77 

15.7 

24 

27*079 

-43.4 

89 

14.6 

16 

15 

28.843 

-43.9 

29 

29.267 

-36.0 

83 

15.5 

23 

29,274 

-36.2 

94 

12.6 

16 

29.146 

-38.9 

63 

17.7 

14 

29*030 

-40.0 

87 

17.3 

10 

27 

32.118 

-31.3 

79 

15.7 

10 

32,129 

-31.1 

6 

31.976 

-34.8 

7 

22 

34,688 

-25.8 

81 

18.3 

5 

12 

37.138 

-20.9 

76 

15.3 

eoisE.  ic 

AHO 

BROWNSVILLE* 

TEX* 

S 

BUFFALO.  ^ 

.  Y. 

BURRWOOD 

LA. 

CANTON  IS..  PACIFIC 

AREA* 

914  f' 

B 

1013  N 

B 

991  f 

6 

1017  t 

B 

1010  MB 

SURFACE 

31 

868 

15.1 

46 

177 

2.1 

31 

7 

25.1 

93 

140 

5.2 

218 

17.6 

79 

215 

4.1 

31 

3 

27.1 

82 

234 

3.3 

31 

4 

27.0 

80 

101 

7.2 

1000 

31 

92 

31 

124 

25.2 

87 

150 

10.9 

136 

149 

26.3 

79 

226 

4.1 

31 

90 

26.5 

79 

99 

8.4 

950 

31 

535 

31 

572 

22.9 

82 

163 

19.6 

576 

16.5 

67 

265 

8.7 

600 

23.1 

80 

223 

6.6 

31 

540 

23.3 

82 

92 

12.2 

900 

31 

998 

17.4 

40 

251 

2.5 

31 

1.046 

20.5 

73 

167 

20.6 

1,040 

15.9 

65 

283 

12.4 

1.071 

20.2 

76 

223 

7.0 

31 

1*014 

20.2 

73 

96 

14.4 

850 

31 

1.487 

18.3 

30 

316 

10.5 

31 

1.539 

18.0 

66 

166 

17.9 

1,523 

12.6 

68 

281 

13.0 

1.564 

17.3 

71 

212 

6.6 

31 

1*507 

17.5 

64 

92 

15.0 

800 

31 

2.003 

15.1 

30 

313 

8.5 

31 

2.056 

15.4 

57 

165 

16.9 

2.030 

9.5 

68 

281 

14.4 

2.060 

14.4 

65 

209 

6.2 

31 

2*023 

14.7 

62 

93 

15.3 

750 

31 

2.544 

11.3 

33 

281 

6.8 

31 

2.595 

12.5 

51 

152 

13.2 

2.566 

6.7 

56 

266 

13.4 

2.619 

11.2 

64 

208 

5.8 

31 

2.563 

12.4 

47 

94 

16.7 

700 

31 

3.118 

7.2 

35 

240 

9.1 

31 

3.177 

9.2 

49 

139 

11.3 

3.127 

3.6 

54 

286 

14.4 

3.197 

6.0 

61 

212 

3.9 

31 

3*144 

9.6 

36 

89 

17.1 

650 

31 

3.722 

3.0 

34 

234 

15.7 

31 

3.779 

5.4 

46 

122 

9.3 

3.728 

.6 

47 

287 

15.2 

3.801 

4.5 

57 

221 

3.3 

31 

3.751 

6.2 

30 

86 

19.8 

600 

31 

4,368 

-  1.3 

34 

230 

23.5 

31 

4.438 

1.6 

46 

115 

9.1 

4.365 

-  2.8 

266 

14.0 

4.453 

.6 

56 

239 

2.5 

31 

4.407 

2.3 

27 

65 

23.3 

550 

31 

5,048 

-  6.1 

32 

227 

30.7 

31 

5.127 

-  2.4 

41 

100 

8.0 

5.048 

-  6.6 

286 

16.5 

5.143 

-  3.5 

55 

247 

1.6 

31 

5,100 

-  1.8 

28 

68 

25.6 

500 

31 

5,795 

-11.7 

28 

226 

32.8 

31 

5.886 

-  7.0 

38 

95 

6.4 

5,789 

-11.2 

2  94 

17.1 

5.896 

-  7,8 

51 

314 

2.1 

31 

5,858 

-  5.9 

20 

90 

26.6 

450 

31 

6,592 

-17.4 

231 

34.2 

31 

6.693 

-12.1 

37 

81 

8.7 

6,586 

-16.6 

290 

18.7 

6.704 

-12.7 

45 

319 

2.7 

31 

6.676 

-10.4 

16 

92 

29.1 

400 

31 

7.467 

-23.9 

232 

39.6 

31 

7.592 

-17.8 

31 

75 

9.1 

7,466 

-22.8 

296 

21.8 

7.598 

-16.3 

37 

344 

3.3 

31 

7.576 

-16.2 

16 

92 

25.6 

350 

31 

8.428 

-30.8 

231 

44.5 

31 

8,577 

-24.7 

77 

9.1 

8,430 

-30.0 

295 

24.5 

8,581 

-25.0 

32 

345 

3.9 

31 

8.568 

-23.0 

14 

93 

21.4 

300 

30 

9.508 

-38.6 

231 

52.7 

31 

9,680 

-33.1 

68 

9.7 

9,510 

-37.6 

298 

25.6 

9,683 

-33.1 

342 

6.0 

31 

9.678 

-31.6 

16 

69 

16.1 

250 

30 

10.740 

-46.4 

232 

57.5 

31 

10,935 

-43.2 

70 

11.1 

10,745 

-46.0 

301 

30.1 

10.938 

-42.9 

20 

6.0 

31 

10.942 

-41.9 

79 

15.7 

200 

30 

12,199 

-52.9 

232 

63.1 

31 

12,399 

-55.0 

64 

12.6 

12,208 

-51.6 

303 

30.3 

12.404 

-54.4 

25 

12.8 

31 

12.414 

-64.3 

68 

16.5 

175 

29 

13,059 

-54.4 

233 

62.4 

31 

13,239 

-61.1 

55 

17.1 

30 

13.075 

-52.9 

301 

27.8 

13.247 

-60.5 

21 

14.4 

30 

13.255 

-61.3 

92 

14.2 

150 

29 

14,041 

-56.8 

234 

52.8 

31 

14,183 

-67.0 

52 

20.6 

30 

14.062 

-55.8 

304 

20.0 

14.193 

-65.6 

31 

14.4 

30 

14,195 

-68.6 

98 

10.7 

125 

29 

15,191 

-58.5 

237 

33.6 

31 

15,271 

-71.3 

62 

23.9 

30 

15.216 

-58.0 

302 

14.0 

15,290 

-66.6 

42 

17.3 

30 

15.267 

-75.8 

61 

8.5 

100 

29 

16,594 

-58.7 

228 

16.9 

31 

16,592 

-69,4 

73 

23.5 

30 

16.622 

-57.6 

309 

9.1 

16.626 

-67.4 

69 

16.1 

29 

16.544 

-78.0 

67 

2.7 

80 

29 

18,000 

-57.0 

196 

6.2 

31 

17,940 

-64.4 

85 

25.1 

30 

18.034 

-56.4 

18 

5.2 

17.982 

-63.6 

77 

19.4 

27 

17.832 

-73.7 

91 

13.2 

70 

28 

18,854 

-55.5 

136 

5.8 

31 

18,756 

-61.8 

85 

25.5 

30 

18.686 

-55.6 

56 

7.6 

18.810 

-60.8 

80 

22.9 

26 

18.621 

-68.5 

93 

24.5 

60 
50 

26 

19,831 

-54,4 

104 

7.0 

31 

19,719 

-59.8 

66 

27.2 

29 

19.870 

-54.3 

73 

10.1 

30 

19.771 

-58.1 

85 

26.6 

26 

19.564 

-64.0 

90 

34.6 

28 

21 ,003 

-53.2 

89 

10.1 

31 

20.665 

-57.4 

87 

31.1 

28 

21.045 

-52.4 

62 

13.0 

30 

20.926 

-66.2 

92 

30.1 

26 

20*663 

-59.3 

90 

43.3 

40 
30 

25 

22.443 

-51.4 

91 

11.3 

31 

22.284 

-54.5 

90 

39.6 

28 

22.497 

-50.2 

83 

15.2 

30 

22.358 

-62.7 

94 

31.7 

24 

22*100 

-53.6 

90 

42.2 

25 

24.323 

-48.7 

84 

14.8 

31 

24.141 

-50.7 

89 

36.7 

27 

24.387 

-47.7 

82 

16.5 

30 

24.226 

-50.0 

90 

32.4 

24 

23*968 

-50.3 

90 

3.1 

25 
20 

25 

25.527 

-46.5 

83 

17.1 

31 

25.333 

-46.8 

86 

40.0 

27 

25.596 

-46.0 

60 

16.5 

30 

25.423 

-47.6 

85 

34.6 

24 

25*162 

-46.5 

276 

13.8 

23 

27.008 

-44.0 

81 

18.5 

29 

26.811 

-45.1 

67 

42.2 

21 

27.063 

-43.5 

61 

21.6 

29 

26.907 

-44.9 

67 

38.1 

24 

26*639 

-46.2 

277 

28.8 

15 

10 

7 

5 

15 

28.954 

-40.6 

28 

28.747 

-41.4 

66 

39.4 

16 

29.028 

-40.1 

82 

24.7 

29 

26.844 

-41.6 

86 

41.0 

22 

26.660 

-45.3 

272 

41.8 

24 

31.515 

-37.0 

91 

45.7 

26 

31.632 

-35.5 

90 

48.0 

20 

31.269 

-43.4 

273 

43.7 

19 

34.014 

-32.6 

92 

52.1 

34.137 

-31.6 

89 

46.0 

19 

33.694 

-39.0 

279 

41.6 

6 

36.384 

-28.5 

17 

36.534 

-26.9 

15 

36.016 

-33.8 

270 

47.4 

4 

6 

37.665 

-30.9 

See   refereace   note   at   eod  of    table 


RAWINSONDE  DATA 

Average  monthly  valuei 


JULY    1963 


11 


CAPE  HATTERASi 
1015  MB 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


131 

572 

1.045 

1.533 

2.045 

2.578 

3.154 

3.750 

4.401 

5.081 

5,836 

6.636 

7.531 

8.511 

9.609 

10.859 

12.323 

13.171 

14.134 

15,262 

16.638 

18.022 

18.862 

19.633 

20,997 

22.437 

24.319 

25,526 

27.019 

28.965 

31,756 

34,266 

36,651 


■13.8 
•19.5 
■26.1 
■34,2 
-44,0 
•54.1 
•58.3 
■61.1 
■62,7 
■62.4 
■60.0 
■58,4 
■56,3 
■54,0 
■51,5 
■48,0 
-45,9 
■43.7 
•40,4 
■35.8 
■30.3 
■25.8 


12,0 
14,0 


994 

1.475 

1.980 

2.512 

3.075 

3.668 

4,308 

4,966 

5,727 

6,522 

7.397 

8.359 

9,435 

10,666 

12,134 

13,002 

13.992 

15,162 

16.586 

18.019 

18,884 

19,875 

21,060 

22,522 

24,423 

25,640 

27,144 


■  ,3 
<  3,8 

■  7,7 
■12.1 
•17.5 
•23,7 
•30,6 
■38,5 
•46,2 
•50,6 
•51,9 
•53.2 
•54,6 
•54,9 
•53.5 
•52.8 
•51,8 
•50,2 
■48,7 
-46.2 
•44.3 
•41,7 
-37.9 
•31.8 
•26,7 
•22.2 


265 

20 

6 

263 

21 

4 

263 

IZ 

3 

254 

26 

0 

250 

28 

2 

253 

32 

3 

257 

31 

3 

258 

25 

e 

256 

23 

1 

263 

17 

1 

262 

9 

9 

2  74 

2 

7 

146 

23 

1 

594 

22 

0 

1 

063 

19 

7 

1 

554 

16 

7 

2 

068 

13 

3 

2 

609 

10 

3 

3 

180 

6 

8 

3 

783 

3 

3 

4 

432 

- 

2 

5 

118 

-  3 

9 

5 

871 

-  8 

2 

6 

677 

-13 

4 

7 

571 

-19 

1 

8 

551 

-25 

9 

9 

649 

-34 

3 

10 

699 

-43 

9 

12 

361 

-54 

8 

13 

204 

-59 

9 

14 

158 

-63 

8 

15 

270 

-65 

9 

16 

628 

-64 

1 

18 

002 

-61 

6 

18 

839 

-59 

8 

19 

,600 

-57 

3 

20 

959 

-54 

9 

22 

396 

-51 

5 

24 

276 

-48 

7 

25 

481 

-47 

2 

26 

972 

-44 

7 

28 

915 

-41 

1 

31 

736 

-35 

9 

145 
569 
1,017 
1,487 
1.982 
2.504 
3.060 
3.645 
4.277 
4,945 
5,677 
6,455 
7,324 
6,271 
9,332 
10,545 
11,994 
12,656 
13,854 
15,036 
16.486 
17.937 


22.473 
24.367 
25.577 
27,068 
29,011 
31.798 
34.310 
36.732 
38.363 


•47.2 
•45.8 
•43.9 
-41.2 
-36.3 


236 
119 
565 
1  .036 
1.528 
2.045 
2.583 
3.162 
3.766 


9,645 
10.900 
12.370 
13.219 
14,174 
15.281 
16.635 
18.010 
18.844 
19.814 
20.975 
22.413 
24,295 


22,8 
20,5 
17,7 


207 
237 
256 
267 
2  64 
296 
308 
310 
313 
314 
321 
323 
327 
326 
322 
323 
325 
331 
334 


DENVER,  COLO, 
839  MB 


SURFACE 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

3O0 

250 

200 

175 

150 

125 

100 

60 

70 

60 

50 

40 

30 

25 

20 

15 

10 

7 

297 
137 
580 
1  ,044 
1.530 
2.040 
2.575 
3,145 
3,744 
4,392 
5.075 
5.625 
6.627 
7,514 
8,466 
9,578 
10,822 
12,283 
13,136 
14.108 
15.242 
16.624 
18.016 
18.861 
19.834 
21.002 
22.444 
24,324 
25,526 
27,013 
28,964 
31,717 


17.2 

89 

227 

19.5 

69 

243 

17.1 

65 

270 

14.2 

59 

273 

11.5 

54 

276 

8.6 

51 

283 

5.7 

45 

269 

2.7 

41 

301 

-  1.0 

40 

303 

-  4.9 

38 

302 

-  9.3 

305 

-14.7 

307 

-20.8 

31 

309 

-27.6 

315 

-35,7 

315 

-44.7 

317 

-53,4 

319 

-56,5 

320 

-59,1 

318 

-61,5 

324 

-61,0 

342 

-59,4 

39 

-57,5 

59 

-55.5 

67 

-53,5 

81 

-51.2 

84 

-48,6 

81 

-46,8 

81 

-44,2 

79 

-41,0 

62 

-37,3 

314 

110 

56  5 

1,033 

1,527 

2.047 

2,595 

3.174 

3.767 

4.443 

5.133 

5.694 

6.706 

7.605 

8.593 

9.700 

10.961 

12.435 

13.281 

14.229 

15.323 

16.643 

17,986 

16.807 

19,762 

20,911 

22.334 

24.194 

25,386 

26.663 

28.791 

31.558 

34.014 


1.611 
87 
535 
1.008 
1.501 
2.023 
2.578 
3.166 
3.783 
4.445 
5.135 


7,599 
8.581 
9.662 


13.267 
14,225 
15.333 
16.675 
18.045 
18.892 
19,856 
21.023 
22.466 
24,346 
25,542 
27,026 
28,973 
31.740 


15,9 

65 

197 

20,4 

46 

255 

17.9 

41 

267 

14.1 

42 

257 

9.3 

45 

266 

3,8 

50 

271 

-  2,0 

53 

275 

-  7,7 

52 

270 

-12.8 

46 

268 

-16,5 

35 

267 

-25.4 

257 

-33,3 

252 

-42,3 

255 

-52,6 

257 

-58.0 

256 

-63,4 

257 

-67.6 

256 

-66.5 

231 

-60.7 

118 

-56,3 

99 

-56,0 

91 

-53,7 

90 

-51,5 

91 

-49,0 

89 

-47,0 

86 

-44,8 

92 

-41,6 

62 

-37.6 

792 
94 
545 
1.018 
1.519 
2.045 
2.596 
3.182 
3,794 
4,454 
5,145 
5,904 
6,717 
7,615 
6,602 
9,709 
10,971 
12,446 
13,294 
14.247 
15.350 


18.888 
19,851 
21.010 


•59,1 
•64,4 
•68,5 
•67.6 

•61.8 
•59.4 
•57,0 


530 

1 

013 

1 

514 

23 

3 

2 

042 

20 

5 

2 

591 

16 

8 

3 

181 

12 

5 

3 

792 

7 

8 

4 

455 

2 

5 

142 

-  2 

5 

904 

-  7 

6 

712 

-12 

7 

611 

-17 

8 

596 

-24 

9 

705 

-32 

4 

10 

965 

-42 

3 

12 

437 

-54 

0 

13 

283 

-60 

0 

14 

23? 

-66 

2 

15 

322 

-71 

5 

16 

640 

-/O 

6 

17 

979 

-65 

8 

18 

803 

-62 

7 

19 

753 

-59 

6 

20 

902 

-56 

6 

22 

324 

-54 

0 

24 

185 

-50 

3 

25 

378 

-48 

6 

26 

858 

-46 

0 

26 

790 

-41 

9 

ELY,  NEV. 
610  MB 


FLINT,  MICH, 
989  MB 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


1,908 

96 

542 

1,010 

1,496 

.009   15.9   26   180 

,560   16,1   20   191 

,141   12.0   20   213 

.753    7,3   23   206 

20B 

,097  -  3.3  29  208 
.851  -  6.5  218 
.655  -13.9  227 
7,545  -20,4  230 
8,519  -27,6  231 
610  -35.7  231 
10.856  -43.9  232 
12.325  -52.7  231 
13.178  -57,5  231 
14,141  -62.2 
15,257 
16,615 
17,992  -60,5  166 
18,839  -58,3  116 
19,602  -56,5  100 
20,964 
22.401 
24.274 
25.476 
26.957 
26.695 
31.642 


See  refereace  note  at  eod  of  table 


3 

Oil 

-  3 

8 

3 

586 

-  7 

0 

4 

214 

-10 

6 

4 

872 

-14 

7 

5 

594 

-19 

4 

6 

362 

-2  5 

1 

7 

215 

-31 

3 

8 

147 

-38 

4 

9 

189 

-46 

2 

10 

381 

-52 

8 

11 

628 

-46 

9 

12 

709 

-47 

2 

13 

729 

-47 

0 

14 

935 

-47 

1 

16 

414 

-46 

6 

17 

894 

-46 

4 

18 

777 

-46 

2 

19 

608 

-46 

0 

21 

022 

-45 

6 

22 

509 

-45 

3 

24 

429 

-44 

2 

25 

656 

-42 

7 

27 

174 

-40 

5 

29 

146 

-37 

9 

31 

974 

-32 

6 

34 

520 

-27 

1 

36 

984 

-22 

3 

1.043 
1.527 
2.035 
2.568 
3.135 
3.733 
4,378 
5,059 
5,807 
6.603 
7.488 
8,456 


13,106 
14,068 
15,235 
16,633 
18,039 
18,897 
19,673 
21,045 
22.497 
24.363 
25.592 
27.085 
29.032 


•10.1 
■15.5 
•22.0 


581 

24 

7 

1 

049 

23 

1 

1 

546 

20 

3 

2 

06  7 

16 

7 

2 

607 

13 

2 

^ 

192 

9 

5 

3 

796 

5 

5 

4 

453 

1 

2 

5 

143 

-  2 

5 

5 

900 

-  6 

6 

6 

711 

-11 

6 

7 

609 

-17 

2 

8 

598 

-23 

9 

9 

705 

-32 

3 

10 

967 

-42 

0 

12 

439 

-53 

8 

13 

265 

-60 

0 

14 

235 

-65 

4 

15 

333 

-69 

5 

16 

661 

-66 

8 

18 

013 

-64 

1 

16 

845 

-61 

0 

19 

800 

-58 

4 

20 

955 

-55 

5 

22 

384 

-53 

3 

24 

252 

-49 

7 

25 

451 

-47 

5 

26 

935 

-44 

7 

26 

666 

-42 

3 

31 

659 

-37 

2 

696 

90 

532 

996 

1  .486 

2.000 

2.538 

3.111 

3.710 

4,355 

5,033 

5,774 

6,564 


8 

402 

-31 

3 

9 

475 

-39 

2 

10 

703 

-46 

8 

12 

165 

-51 

5 

1  3 

029 

-52 

6 

14 

019 

-55 

4 

15 

179 

-56 

9 

16 

589 

-57 

3 

18 

004 

-55 

4 

18 

864 

-53 

8 

19 

851 

-52 

5 

2! 

030 

-51 

7 

22 

460 

-50 

4 

24 

367 

-47 

6 

25 

577 

-45 

4 

27 

076 

-42 

8 

29 

024 

-39 

8 

195 
247 
256 
260 
254 
257 
258 
257 
250 
252 
252 
255 
250 
252 
253 
255 
253 
251 
248 
224 
125 


RAWINSONDE  DATA 

Average  monthly  values 


9| 


S  i 


m    * 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
itSO 
400 
350 
300 
250 
200 
175 
150 
125 
100 


3.16'. 
3.778 
4,439 
5.131 
5.685 
6.693 
7.583 
8.562 
9.660 
10.913 
12.385 
13.236 
14.191 
15.292 
16.629 
17,997 


937 


19.802 
20.963 
22.398 
24.268 


31.637 
34.136 
36.513 


13.9 
8.9 
3.2 

■  2.8 

■  8.6 
-13.2 
■19.1 
■26.1 
-33,9 
•42.7 
■52.8 
■58.5 
■64,3 
-68,6 
-66,7 


-49.6 
■47,7 
■45,4 
■42,6 
■37,4 
■32,7 
■29,0 


1 

486 

16 

1 

1 

999 

13 

4 

2 

534 

9 

8 

3 

109 

5 

8 

3 

705 

1 

7 

4 

352 

-  2 

7 

5 

028 

-  7 

7 

5 

771 

-12 

6 

6 

559 

-18 

1 

7 

437 

-24 

7 

8 

394 

-32 

2 

9 

463 

-40 

1 

10 

686 

-47 

3 

12 

149 

-51 

2 

13 

014 

-52 

5 

14 

007 

-54 

2 

15 

173 

-55 

3 

16 

592 

-56 

0 

18 

012 

-55 

1 

18 

869 

-53 

7 

19 

860 

-53 

0 

21 

039 

-51 

9 

22 

491 

-50 

1 

24 

380 

-47 

6 

25 

591 

-45 

5 

27 

087 

-43 

1 

29 

037 

-39 

8 

31 

:36 

-35 

1 

34 

355 

-31 

0 

36 

746 

-26 

7 

210 

123 

565 

1.025 

1.508 

2.016 

2.549 

3.118 

3.717 

4.363 

5.040 

5.792 

6.591 

7,475 

6,445 

9,531 

10,771 

12,237 

13.095 

14.073 

15.218 

16.614 

18.017 

18.868 

19.844 

21.016 


15.5 

18.2 

15.6 
12.8 
10.3 
8.0 
5.2 
2.3 
-  1,5 
•  5,7 
•10,2 
-15.6 
-21.6 
-28.6 
-36.6 
•45.0 
■52.2 
•55.1 
■57.6 
■59,4 
■58,9 
-57,7 
-56,5 
-54.9 
-52,7 
-50,6 
-47,8 
■45,9 
■43,3 
■39,9 


591 

20 

7 

1 

056 

18 

1 

1 

544 

15 

2 

2 

056 

12 

0 

2 

594 

8 

9 

3 

164 

5 

7 

3 

766 

2 

3 

4 

411 

-  1 

0 

5 

099 

-  4 

8 

5 

647 

-  9 

2 

6 

652 

-14 

4 

7 

538 

-20 

2 

8 

514 

-27 

1 

9 

607 

-35 

2 

10 

853 

-44 

2 

12 

316 

-53 

7 

13 

169 

-57 

4 

14 

134 

-61 

1 

15 

259 

-63 

2 

16 

631 

-62 

7 

18 

014 

-60 

5 

18 

857 

-59 

0 

19 

821 

-57 

0 

20 

982 

-54 

5 

22 

420 

-52 

2 

24 

301 

-48 

4 

25 

506 

-46 

6 

26 

998 

-44 

3 

28 

955 

-40 

7 

20,0 
23,7 
26,6 


536 
1.008 
1.502 
2.022 
2.567 
3.148 
3.759 
4.415 
5.112 
5.869 
6,686 
7,587 
8.580 
9.692 
10.955 
12.427 
13.269 
14,206 
15.273 
16,552 
17.863 


20.743 
22.154 
23.997 
25.185 
26.652 
28.568 
31.309 
33.759 


24,9 

23.6 
21,0 
18,5 
16,0 
13,1 
10.0 
6,4 
2.5 
-  1.5 
•  5.8 
-10.6 
-16.1 
■22.9 
•31,2 
■41,6 
-54.3 
-61.5 
-69.3 
-76.7 
•75.8 
•69.6 
-66.3 
-63.0 
-58.9 
-55.7 
-52.7 
•50.3 
-47.3 
-44i5 
-41.0 
-39.7 


JACKSON.  MISS. 
1005  MB 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

800 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

80 

29 

70 

29 

60 

29 

50 

29 

40 

29 

30 

29 

25 

29 

20 

29 

15 

28 

10 

19 

7 

9 

' 

JACKSONVILLE.  FLA. 
1018  MB 


2.047 

2.585 

3.153 

3.756 

4,407 

5,099 

5,854 

6,664 

7,557 

8,537 

9,632 

10.878 

12.3  34 

13,173 

14,117 

15,207 

16.524 


19.624 
20.761 
22.169 
24.008 
25.186 
26.649 


21.5 

69 

246 

22.5 

81 

265 

19.4 

84 

66 

16.2 

87 

74 

13.3 

88 

77 

10.5 

83 

62 

8.4 

63 

88 

6.6 

41 

92 

3,9 

103 

1,3 

92 

-  2.3 

86 

-  7.0 

58 

-12.5 

265 

-19,1 

263 

-26,4 

264 

-34,9 

267 

-44.8 

270 

-56,0 

265 

-61,4 

262 

-66,5 

257 

-71.4 

245 

-70,7 

146 

-66,0 

93 

-63.8 

93 

-61,2 

69 

-58,9 

68 

-55,3 

90 

-53,2 

90 

-50,6 

90 

-48.1 

91 

-44.5 

92 

-41.7 

90 

-39.7 

569 

19 

5 

1 

.054 

17 

1 

1 

540 

14 

0 

2 

.050 

11 

0 

2 

.584 

8 

0 

3 

.154 

5 

3 

3 

752 

2 

4 

4 

401 

-  1 

0 

5 

.078 

-  4 

9 

5 

834 

-  9 

3 

6 

633 

-14 

6 

7 

524 

-20 

7 

8 

498 

-27 

5 

9 

590 

-35 

4 

10 

835 

-44 

7 

12 

298 

-53 

3 

13 

152 

-56 

3 

14 

121 

-59 

8 

15 

254 

-62 

2 

16 

633 

-61 

6 

18 

023 

-59 

4 

18 

863 

-57 

9 

19 

638 

-56 

0 

21 

005 

-53 

5 

22 

448 

-51 

1 

24 

331 

-48 

1 

25 

536 

-46 

0 

27 

028 

-43 

4 

28 

974 

-41 

5 

93   183   1.9 


256 

4 

7 

285 

6 

6 

296 

8 

2 

294 

8 

5 

288 

9 

7 

294 

9 

5 

296 

11 

1 

300 

11 

9 

310 

12 

4 

311 

14 

6 

315 

14 

6 

314 

17 

1 

314 

19 

4 

316 

24 

3 

315 

29 

9 

314 

32 

8 

315 

30 

1 

322 

22 

5 

327 

14 

0 

355 

7 

4 

360 

15 

0 

114 

551 

17 

8 

1 

013 

16 

2 

1 

497 

13 

3 

2 

004 

10 

3 

2 

538 

7 

5 

3 

104 

4 

3 

3 

696 

1 

1 

4 

343 

-  2 

5 

5 

021 

-  6 

7 

5 

76  7 

-11 

3 

6 

562 

-16 

6 

7 

443 

-22 

7 

6 

409 

-29 

6 

9 

491 

-37 

5 

10 

727 

-46 

0 

12 

167 

-52 

4 

13 

047 

-54 

2 

14 

032 

-56 

0 

15 

186 

-57 

6 

16 

596 

-57 

4 

18 

012 

-55 

7 

18 

670 

-54 

7 

19 

853 

-53 

4 

21 

029 

-52 

3 

22 

477 

-50 

7 

24 

365 

-47 

7 

25 

574 

-45 

8 

27 

066 

-43 

2 

29 

018 

-40 

n 

31 

804 

-35 

7 

34 

247 

-32 

4 

90   196   2.1 


94 
142 
566 
1.062 
1.554 
2.071 
2.608 
3.188 
3.790 


13.246 
14,199 

15.301 


19.794 
20.948 
22.376 
24.239 
25.432 
26.898 
28,802 
31,576 


22,6 

93 

219 

22,8 

91 

228 

22.5 

79 

253 

20.3 

74 

249 

17,5 

70 

250 

14.6 

64 

250 

11.3 

,61 

263 

7.9 

56 

271 

4.2 

56 

275 

,1 

59 

267 

-  3.7 

57 

232 

-7,7 

47 

297 

-12.5 

43 

328 

-18.4 

39 

343 

-25.0 

345 

-33.0 

351 

-43.0 

351 

-54.0 

3 

-59.9 

7 

-65.0 

21 

-67.7 

26 

-57,2 

53 

-62.7 

71 

-60.5 

79 

-58.6 

86 

-55.5 

92 

-53.2 

85 

-50.7 

89 

-48,8 

88 

-46.5 

88 

-44,5 

85 

-40.8 

2,623 

3.196 

3,799 

4,452 

5,138 

5,893 

6,698 

7,594 

8.5  76 

9.676 

10.927 

12,390 

13.231 

14.177 

15.277 

16*626 

17,969 

18.829 

19,786 

20,945 

22,379 

24,256 

25,458 

26,942 

28,882 

31,671 


23,6 

92 

245 

23,8 

65 

234 

22,6 

74 

237 

19,9 

70 

254 

16.9 

68 

256 

13.6 

64 

258 

10.4 

60 

260 

7.3 

53 

276 

3.8 

52 

282 

.1 

53 

284 

-  4.0 

53 

263 

-  8.2 

48 

276 

-13.0 

42 

281 

-18.8 

36 

290 

-25.6 

35 

301 

-33.8 

34 

303 

-43.8 

313 

-55.1 

332 

-61.0 

346 

-65,7 

2 

-67,6 

33 

-65,7 

66 

-62,2 

63 

-60,2 

62 

-57,5 

88 

-54.9 

94 

-52,3 

96 

-48,5 

92 

-47,0 

89 

-44,7 

85 

-40,5 

86 

-35,7 

89 

-30.9 

95 

-26.6 

JOHNSTON  IS..  PACIFIC  AREA 
1014  MB 


KOTZEBUE.  ALASKA 
1010  MB 


LAKE  CHARLES. 
1016  M8 


LANDER.  WYO 
830  MB 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

80 

30 

70 

30 

60 

29 

50 

29 

40 

29 

30 

29 

25 

29 

20 

26 

15 

27 

10 

22 

7 

9 

127 

25 

0 

577 

21 

1 

1 

.043 

17 

7 

1 

.531 

14 

9 

2 

.043 

12 

4 

2 

.580 

9 

7 

3 

.153 

7 

3 

3 

.752 

4 

,9 

10,878 
12,333 
13,170 
14,108 
15.184 
16.468 
17.615 
18.621 
19.565 
20.699 
22.107 
23.943 
25,122 
26.580 


See  retereace  DOte  at 


-34.5 
-44.5 
-55.9 
-62.2 
-68.6 
-73.6 
-72.4 
-68.1 
-65.5 
-62,8 


119 

9 

7 

543 

9 

4 

993 

7 

8 

1 

463 

5 

5 

1 

956 

3 

3 

2 

460 

9 

3 

,032 

-  2 

0 

3 

614 

-  5 

0 

4 

244 

-  8 

4 

4 

909 

-1? 

6 

5 

636 

-17 

0 

6 

415 

-22 

6 

7 

273 

-28 

8 

8 

215 

-35 

8 

9 

269 

-43 

3 

10 

477 

-50 

1 

11 

926 

-50 

8 

12 

798 

-49 

5 

13 

.808 

-49 

4 

15 

002 

-49 

4 

16 

466 

-49 

6 

17 

926 

-49 

1 

18 

807 

-48 

6 

19 

820 

-48 

5 

21 

020 

-48 

2 

22 

495 

-47 

4 

24 

403 

-46 

0 

25 

6?1 

-44 

4 

27 

124 

-42 

3 

29 

075 

-39 

8 

1 

420 

3 

3 

1 

910 

1 

0 

2 

420 

-  1 

4 

2 

974 

-  4 

3 

3 

545 

-  7 

5 

4 

175 

-11 

0 

4 

829 

-15 

0 

5 

553 

-19 

6 

6 

316 

-25 

1 

7 

172 

-31 

4 

8 

104 

-38 

3 

9 

147 

-45 

9 

10 

347 

-49 

7 

11 

814 

-46 

5 

12 

702 

-45 

7 

13 

726 

-46 

0 

14 

940 

-46 

3 

16 

424 

-45 

7 

17 

910 

-45 

6 

18 

795 

-45 

4 

19 

829 

-45 

2 

21 

046 

-45 

0 

22 

540 

-44 

3 

24 

472 

-43 

1 

25 

706 

-41 

9 

27 

221 

-40 

0 

29 

202 

-37 

1 

32 

035 

-33 

0 

144 
596 
.066 
.561 


4,456 

5,148 

5,900 

6,711 

7,606 

8,592 

9,696 

10,954 

12,423 

13,267 

14,216 

15,314 

16,648 

18,002 

16.834 

19,793 

20,948 

22,379 

24.247 

25.446 

26.926 

28.869 

31.660 


24.3 

93 

118 

25.8 

86 

196 

23.5 

81 

210 

20.7 

75 

202 

18.0 

67 

199 

15.1 

62 

200 

12.0 

59 

199 

6.4 

58 

191 

4.5 

60 

206 

.6 

57 

180 

-  3,2 

51 

27 

-  7,5 

47 

3 

-12,4 

41 

1  1 

-17,7 

37 

26 

-24,5 

36 

26 

-32,7 

26 

-42,6 

25 

-54,1 

25 

-60.0 

30 

-65,3 

40 

-69,1 

45 

-68.3 

71 

-63,6 

79 

-60,7 

80 

-58.0 

65 

-55.6 

88 

-52.8 

89 

-49.8 

89 

-47,7 

87 

-45,5 

85 

-41.3 

88 

-35,5 

2.013 
2.557 
3.140 
3.744 
4,404 
5,089 
5,843 
6,645 
7,530 
8,501 
9,589 
10,832 
12,298 
13,153 
14,119 
15.242 


19,824 
20,993 
22,435 
24,316 
25,520 
27,008 
26,953 
31,774 
34,292 


14.6 

53 

263 

17.1 

41 

278 

14.4 

40 

227 

10.7 

39 

251 

6,3 

39 

254 

1,4 

39 

253 

-  4.0 

39 

254 

-  9.5 

37 

253 

-15.1 

249 

-21.5 

35 

250 

-28.3 

245 

-36.2 

244 

-44.3 

245 

-52.6 

243 

-56.8 

246 

-61.3 

245 

-63.6 

247 

-63,5 

230 

-56,0 

176 

-56,5 

122 

-55,2 

97 

-53,6 

93 

-51,3 

86 

-48,5 

89 

-46.9 

88 

-44,2 

89 

-41,4 

90 

-35,1 

85 

-31.2 

RAWINSONDE  DATA 

Average  monthly  values 


JULV    1963 


CO 


SURFACE 
1000 
950 
900 
850 
BOO 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


660 

51 

505 

991 

1,495 

2.023 

2.579 

3.161 

3.776 

4. '•31 

5.116 

5.879 

6.687 

7.580 

8.562 

9.663 

10.920 

12,396 

13.250 

14.208 

15.310 

16.647 

18.008 

18.845 

19.806 

20.965 

22.396 

24.267 

25,463 

26.946 


28.7 
25.7 
21.7 
17.2 
12.5 
7.8 
2.8 

-  2.2 

-  7.4 
-12.9 
-19.1 
-25.6 
-33.2 
-42.4 
-52.5 
-58.2 
-64.0 
-68.6 
-67.6 
-62.1 
-59.7 
-57.3 
-55.5 
-62.9 
-49.6 
-48.0 
-46.1 


L (HUE*  HAWAI I ■ 
1014  MB 


154 

23 

3 

599 

19 

6 

1 

064 

16 

3 

1 

549 

13 

3 

2 

058 

11 

3 

2 

593 

9 

1 

3 

164 

6 

4 

3 

768 

4 

2 

4 

417 

1 

5 

5 

107 

-  2 

9 

5 

860 

-  8 

1 

6 

663 

-13 

8 

7 

555 

-19 

9 

8 

530 

-27 

5 

9 

619 

-36 

3 

10 

858 

-46 

1 

12 

306 

-57 

0 

13 

141 

-61 

9 

14 

087 

-65 

0 

15 

190 

-67 

7 

16 

529 

-67 

8 

17 

883 

-64 

8 

18 

700 

-62 

7 

19 

654 

-60 

9 

20 

793 

-58 

7 

22 

203 

-56 

1 

24 

044 

-53 

8 

25 

220 

-52 

0 

26 

675 

-49 

2 

28 

580 

-45 

6 

31 

313 

-41 

4 

33 

758 

-37 

6 

36 

087 

-33 

7 

37 

676 

-30 

8 

LITTLE  ROCK.  ARK. 
1006  MB 


1 

057 

20 

8 

1 

550 

17 

8 

2 

067 

14 

8 

2 

606 

11 

4 

1 

185 

7 

9 

3 

789 

4 

5 

4 

441 

4 

5 

130 

-  3 

5 

5 

884 

-  7 

1 

6 

694 

-12 

1 

7 

591 

-17 

9 

8 

576 

-24 

6 

9 

680 

-32 

8 

10 

938 

-42 

6 

12 

408 

-53 

9 

13 

255 

-59 

6 

14 

207 

-64 

7 

15 

311 

-68 

1 

16 

652 

-66 

9 

18 

014 

-63 

1 

18 

848 

-60 

8 

19 

805 

-58 

3 

20 

961 

-55 

4 

22 

394 

-52 

8 

24 

263 

-49 

6 

25 

463 

-47 

7 

26 

940 

-45 

3 

28 

876 

-41 

8 

31 

640 

-37 

8 

22.0 
25.1 

29.9 


103 
100 
528 
981 


.017 
.598 
.226 


10.429 
11.879 
12.759 
13.776 
14.981 
16.456 
17.932 


19.839 
21.047 
22.532 
24,455 
25,681 
27,192 
29.167 


11.6 

11.3 
8.4 
5.7 
3.2 

.3 
2.7 
■  6.0 
9.5 
13.5 
•18.2 
•23.8 
•30.2 
•37.3 
•  44.7 
•50.7 
•49.3 
■47,7 
■47.7 
■47.4 
■47.2 
■47,0 
■46.7 
■46.5 
■46.1 
■45.4 
•44.2 
■42.8 
■40.9 
■38.5 


MAJURO.  MARSHALL  IS. 
1010  MB 


540 
1.019 
1,513 
2,031 
2.574 


5.114 
5.875 
6.692 
7.595 
8.587 
9.698 
10.961 
12.433 
13.276 
14,215 
15,286 
16,570 
17.869 
18.663 
19.601 
20.735 
22.152 
24.016 
25.209 
26.683 
28.605 
31.349 


26.9 

26.3 

23.6 

20.7 

17.9 

15.2 

12.5 

9.6 

6.1 

2.3 

■  1.3 

■  5.4 
■10.3 
-16.0 
■22.9 
■31.4 
■41.8 
■54.2 
■61.3 
■69.0 
■75.6 
■76.8 
■71.7 
■67.3 
■63.2 
■58.6 
■53.8 
-50.2 
■48.9 
-46.9 

■  44.5 
■41.7 


MEDFORD.  OREG. 
970  MB 


MIDLAND.  TEXA 
915  MB 


MONTGOMERY. 
1010  MB 


SURFACE 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

30 

125 

30 

100 

29 

80 

28 

70 

28 

60 

28 

50 

28 

40 

27 

30 

27 

25 

27 

20 

26 

15 

24 

10 

24 

7 

22 

5 

18 

4 

401 
140 
577 
1.029 
1.507 
2.011 
2.540 
3.108 
3.701 
4.345 
5.022 
5.766 
6.552 
7.429 
8.388 
9.461 
10,693 
12,151 
13.014 
14.001 
15.161 
16.573 
17.979 
18.830 
19.812 
20.983 
22.423 
24.298 
25.499 
26.984 
28.915 
31.689 
34.190 
36.585 


■55.1 
■56.5 
■56.4 
■56.3 
■55.5 
■54.4 


157 

607 

1.079 

1.571 

2.087 

2.624 

3.204 

3.804 

4.459 

5.140 

5.899 

6.700 

7.599 

8.578 

9.674 

10.922 

12.379 

13.216 

14.159 

15.254 

16.594 

17.947 

18,771 

19,726 

20,875 

22,302 

24.167 

25.361 

26.847 

28.782 

31.567 

34.057 


25.7 

86 

58 

26.1 

78 

100 

22.9 

77 

128 

20.0 

72 

133 

17.0 

67 

135 

14.2 

57 

137 

11.2 

48 

144 

7.8 

45 

165 

4.3 

40 

176 

.1 

40 

179 

-  4.2 

41 

175 

-  8.6 

37 

140 

-13.4 

38 

92 

-19.2 

34 

71 

-26.4 

30 

56 

-34.7 

50 

-44.5 

46 

-56.1 

50 

-62.0 

48 

-67.0 

43 

-68.3 

58 

-67.5 

83 

-64.8 

78 

-62.3 

80 

-59.5 

87 

-56.8 

94 

-53.8 

99 

-49,4 

92 

-47.3 

86 

-44.8 

85 

-42.0 

85 

-35.5 

90 

-29.6 

19,2 
26.6 
32.1 


1.017 
1.514 
2.037 


8.587 
9.695 
10.957 
12.430 
13.276 
14.225 
15,318 
16,637 
17,977 
18,806 
19,752 
20,899 
22.318 
24.172 
25.362 
26.834 
28.760 
31.514 
34,000 
36,363 
37,931 


22.3 

66 

158 

22.9 

59 

169 

20.7 

58 

166 

18.9 

48 

182 

15,4 

46 

157 

11.4 

49 

107 

7.2 

50 

99 

2.8 

50 

92 

-  2.0 

54 

91 

-  6.7 

53 

71 

-11.6 

43 

56 

-17.1 

35 

39 

-23.7 

28 

45 

-32.0 

28 

37 

-42.0 

31 

-53.7 

36 

-59.8 

45 

-65.9 

51 

-70.9 

57 

-70.2 

65 

-65.6 

83 

-62.3 

88 

-59.8 

91 

-57.2 

91 

-54.5 

92 

-51.4 

90 

-49.1 

89 

-46.3 

87 

-44.0 

87 

-38.5 

89 

-34.3 

94 

-30.8 

91 

-27.6 

150 
602 
1.069 
1.561 
2.076 
2.621 
3.191 
3.798 
4.444 
5.136 
5.884 
6.695 
7.586 
8,569 
9,670 
10,923 
12,385 
13,228 
14,178 
15,282 
16,628 
17,994 
18,829 
19,789 
20,946 


-12.8 
-18.4 
-25.3 
-33.5 
-43.4 
-55.0 
-60.5 
-65.1 
-67.4 
-66.1 
-62.2 
-60.3 
-58.0 
-55.1 
-52.3 
-49.8 


214 

2 

7 

259 

6 

2 

25  = 

7 

2 

264 

8 

0 

271 

8 

9 

276 

9 

5 

277 

10 

9 

280 

11 

5 

283 

11 

5 

289 

11 

9 

285 

12 

0 

284 

12 

0 

306 

11 

3 

316 

10 

9 

320 

11 

5 

333 

14 

2 

336 

16 

5 

338 

17 

3 

359 

15 

5 

124 
561 
1.030 
1.515 
2.023 
2.553 
3.125 
3.717 
4,367 
5,046 
5,795 
6,591 
7,477 
8,445 
9,528 
10,764 
12,226 
13,079 
14,058 
15,203 
16,600 
18,003 


27 

036 

28 

986 

31 

802 

34 

331 

18.6 

91 

244 

19.2 

82 

250 

18.9 

64 

265 

16.4 

63 

259 

13.5 

62 

257 

10.6 

59 

253 

7.7 

54 

249 

4.7 

48 

249 

1.4 

45 

252 

-  2.1 

38 

251 

-  5.8 

31 

246 

-10.7 

30 

244 

-15.7 

240 

-22.0 

233 

-29.1 

237 

-37.1 

236 

-45.9 

234 

-53.6 

238 

-55.7 

242 

-57.4 

251 

-59.4 

253 

-59.0 

276 

-57.2 

83 

-56.1 

96 

-54.9 

91 

-53.3 

88 

-50.6 

88 

-47.6 

90 

-45.8 

85 

-43.0 

82 

-39.2 

90 

-32.6 

94 

-29.1 

86 

-23.8 

NASHVILLE.  TENN. 
996  MB 


INT.  AP.  IDLEW 
1015  MB 


NOME.  ALASKA 
1010  MB 


NORTH  PLATTE.  NEBR. 
916 


SURFACE 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 
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125 

100 

80 

70 

60 

50 

30 

40 

30 

30 

30 

25 

30 

20 

28 

15 

28 

10 

28 

7 

23 

5 

14 

177 
138 
583 
1.051 
1.540 
2.052 
2.592 
3.162 
3.766 
4.412 
5.099 
5.850 
6.657 
7,547 
8,526 
9,623 
10.875 
12.340 
13.187 
14.145 
15.262 
16.621 
17,992 
18,827 
19,795 
20,954 
22,389 
24,259 
25,458 
26,933 
28,869 
31,644 
34.115 
36.461 


21.2 
18.6 
15.6 
12.5 
9.6 
6.7 
3.4 
■       .2 


■26.0 
■34.0 
■43.5 
-54.1 
■58.9 
-62.7 
■65.2 
-64.5 
-62.1 
-59.2 
-57.3 


93   209   1 


130 
576 
1.037 
1.521 
2.029 
2.566 
3.130 
3.729 
4.370 
5.054 


9.525 
10.763 
12.225 
13.085 
14.068 
15,218 
16,617 
18,024 
18,877 
19.853 
21.024 
22.471 
24.356 
25.565 
27.057 
29.011 


21.3 

75 

2  96 

21.0 

69 

306 

19.4 

59 

309 

16.4 

58 

300 

13.2 

58 

296 

10.5 

55 

287 

7.4 

54 

279 

4.4 

49 

278 

1.4 

39 

276 

-  2.2 

36 

274 

-  6.3 

267 

-11.0 

267 

-16.4 

264 

-22.4 

263 

-29.3 

254 

-37.2 

253 

-45.6 

253 

-52.2 

253 

-54.4 

260 

-56.7 

270 

-58.8 

272 

-58.5 

286 

-57.2 

62 

-56.1 

81 

-54.7 

88 

-52.9 

91 

-50.5 

95 

-48.0 

89 

-46.3 

89 

-43.3 

88 

-40.2 

1.920 
2.438 
2,990 
3,569 
4,197 
4,859 
5,584 
6,356 
7,214 
8,152 
9,200 
10,403 
11,858 


17,917 
18,804 
19,828 
21,044 
22,532 
24,457 
25,684 
27,196 
29,156 
31.930 


7.0 

90 

285 
270 

7.6 

75 

265 

6.0 

70 

250 

4.3 

66 

256 

2.2 

60 

255 

-   .2 

53 

254 

-  2.7 

50 

254 

-  6.0 

52 

257 

-  9.5 

50 

260 

-13.8 

49 

263 

-18.1 

42 

265 

-23.6 

46 

270 

-29.7 

46 

274 

-36.8 

274 

-44.7 

273 

-50.5 

275 

-48.4 

277 

-47.3 

278 

-47.3 

274 

-47.2 

281 

-47.0 

283 

-46.4 

289 

-46.3 

288 

-46.1 

37 

-45.8 

65 

-45.1 

69 

-43.9 

79 

-42.4 

82 

-40.8 

82 

-38.4 

85 

-34.2 

580 
1.050 
1.537 
2.048 
2.580 
3.151 
3.747 
4.394 
5.073 
5,823 
6,624 


9,573 
10,813 
12,271 
13,121 
14,089 
15,221 
16,602 
17,994 
18,838 
19,808 
20,972 
22,413 
24,298 
25,509 
27,016 
28,942 


21.5 

85 

24? 

22.1 

77 

271 

20.8 

65 

311 

17.8 

64 

317 

14.6 

66 

287 

11.3 

65 

270 

8.0 

63 

263 

4.9 

59 

268 

1.5 

57 

268 

-  2.1 

51 

272 

-  5.5 

42 

271 

-  9.9 

38 

269 

-15.0 

34 

268 

-21.1 

34 

266 

-27.8 

258 

-35.6 

33 

254 

-45.2 

255 

-54.0 

275 

-57.3 

279 

-60.0 

289 

-62.1 

296 

-61.1 

355 

-59.4 

75 

-57.8 

84 

-56.5 

84 

-54.2 

87 

-51.2 

88 

-47.7 

90 

-45.1 

90 

-42.7 

88 

-39.3 

2.571 
3.154 
3.767 
4.423 
5,113 
5,867 
6,675 
7,565 
8,547 
9,647 
10,902 
12,373 
13,224 
14,181 
15,289 
16,633 
16,006 
18.849 
19.817 
20.981 
22.422 
24,299 
25,501 
26,986 
28,927 
31,710 
34,210 
36,586 


21,0 
19,1 
16,2 


See  reference 
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RAWINSONDE  DATA 

Average  monthly  values 
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31 

6 
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83 

277 

4,1 

392 

22.7 

84 
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7.4 

53 

11.4 

87 

201 

2,5 

31 

403 
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63 

140 

5.1 

31 

200 

18.1 

S3 
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1.6 

1000 

31 

116 

13.2 

64 
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4.1 

109 
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80 

196 

2.9 

31 
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31 

139 
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31 
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14.0 

59 
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5.8 

559 
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73 
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14,4 

579 

11.0 

77 

237 

1,9 
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21.8 

70 

166 

9.5 

31 

582 

20.9 

66 

234 

4.1 

900 

31 

1.009 

18.6 

28 
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8.0 
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59 

215 

21,2 
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3.9 

76 

230 
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56 

214 

13.2 

31 
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13.7 

64 
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6.2 
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31 
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16.6 

24 
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5.6 
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54 
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7.0 

71 

229 

4,7 
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54 
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31 
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62 
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7.0 

800 

31 
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19 
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55 
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2.039 

16.7 

52 
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31 
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59 
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31 
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17 

234 
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14,0 

53 
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6,2 
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2.8 
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52 
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31 
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55 
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9.7 

700 

31 
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8.8 

20 

240 

6.7 
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10,0 

50 
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48 
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52 
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31 
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7,2 
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650 

31 
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45 
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31 
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1.9 
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36 
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14.4 

30 

5,103 
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16.7 
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31 
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14 
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2.3 
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18 
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30 
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31 
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2.9 

19.851 

-56.1 

86 

10.5 

29 

19,660 

-55,4 

77 

13.0 

50 

30 

20.946 

-55,0 

92 

14.2 

20.967 

-55,0 

90 

16,3 

20,999 

-51.4 

97 

4.9 

21.014 

-54.0 

87 

13,8 

29 

21.029 

-53,3 

31 

15.3 

40 

30 

22.377 

-53,2 

92 

15.3 

30 

22.397 

-53,1 

87 

22,3 

22,451 

-50.3 

93 

3.2 

22.455 

-51.5 

69 

14,2 

29 

22.472 

-51,1 

92 

17.1 

30 

30 

24,240 

-51.0 

87 

20.4 

30 

24.263 

-50.0 

88 

25,6 

24,341 

-47.7 

34 

10.9 

24.334 

-43.7 

92 

16,9 

29 

24.355 

-43.2 

67 

18.3 

25 

30 

25.431 

-49,1 

90 

22,2 

29 

25.460  -47.9 

89 

27,2 

25,545 

-45.6 

34 

12.4 

25.538 

-46.6 

91 

17,5 

29 

25.661 

-46.4 

64 

21.0 

20 

30 

26.904 

-46,4 

89 

23.3 

26 

26.938 

-45.2 

88 

28,0 

27,044 

-43.3 

81 

12.6 

27.024 

-44.3 

90 

20.6 

28 

27.051 

-43.7 

85 

21.2 

15 

28 

28.826 

-43,3 

86 

27.2 

24 

26.669 

-42.3 

81 

30,9 

29,010 

-39.1 

23.975 

-41.1 

62 

20.6 

28 

26.996 

-40.3 

66 

24.3 

10 

26 

31.581 

-38,8 

69 

30.5 

10 

31.6.9 

-37.8 

23 

31.732 

-35.5 

69 

29.7 

7 

25 

18 

34.064 
36.434 

-33,7 
-28,8 

88 
89 

32.1 
36.5 

19 
15 

34.283 
36*660 

-31.8 
-26.8 

91 

32.3 

u 

9 

38.015 

-25,7 

PITTSeuRGh 

.  PA 

PONAPE,  CAROL 

INE 

S, 

PORTLAND 

ME. 

RAPID  CITY, 

S.  DAK, 

ST.  CLOUD, 

MINN 

976  ^ 

e 

1005  N 

B 

1011  ^ 

B 

904  MB 

976  MB 

SURFACE 

31 

353 

16,4 

66 

268 

1.4 

30 

39 

24,6 

94 

133 

2,1 

31 

20 

18.3 

87 

265 

2.3 

29 

966 

17.2 

77 

340 

1.9 

31 

316 

17.2 

89 

138 

.6 

1000 

31 

142 

30 

80 

25,2 

90 

134 

2.3 

31 

115 

19,1 

77 

277 

3.9 

29 

94 

31 

111 

950 

31 

579 

18,5 

72 

267 

4.9 

30 

527 

24,0 

82 

107 

2,7 

31 

555 

18,4 

66 

280 

6,0 

29 

636 

31 

650 

19.1 

77 

199 

3.7 

900 

31 

1.044 

16,0 

70 

270 

7.2 

30 

1.006 

21,2 

82 

96 

3,3 

31 

1,019 

15,3 

65 

271 

7,4 

29 

1.006 

18.0 

71 

330 

2.5 

31 

1.017 

17.6 

63 

239 

6.8 

850 

31 

1.528 

13,1 

71 

270 

7.8 

30 

1  ,501 

18,5 

80 

37 

3.1 

31 

1,503 

13,0 

61 

271 

8,5 

29 

1.499 

18.9 

56 

216 

2.9 

31 

1.604 

15.2 

66 

256 

7.6 

800 

31 

2.036 

10.2 

6b 

262 

6.0 

30 

2,021 

15,8 

77 

87 

4,3 

31 

2,011 

9,9 

60 

262 

10,7 

29 

2.016 

17.1 

49 

209 

6.0 

31 

2.016 

12.6 

58 

263 

6.4 

750 

31 

2.566 

7,3 

60 

288 

6.9 

29 

2,561 

12,9 

75 

37 

5,6 

31 

2,546 

6,9 

57 

259 

13,6 

29 

2.660 

14.3 

48 

248 

8.2 

31 

2.552 

9.7 

55 

269 

10.1 

700 

31 

3.137 

4,5 

50 

2'68 

11.7 

29 

3,145 

9.7 

75 

95 

8,9 

31 

3,110 

3,8 

54 

260 

16,1 

29 

3.146 

10.5 

44 

266 

10. I 

31 

3.126 

6.7 

53 

275 

11.7 

650 

31 

3.734 

1,4 

45 

292 

13.2 

29 

3,753 

6.2 

75 

97 

9,9 

31 

3,706 

,7 

44 

257 

17,3 

29 

3,749 

6.2 

44 

266 

13.0 

31 

3.723 

3.1 

50 

286 

14.6 

600 

31 

4.378 

-  2,4 

43 

299 

14.6 

29 

4,412 

2.4 

79 

98 

10,7 

31 

4,348 

-  3,0 

42 

256 

16,6 

29 

4,408 

1.2 

48 

266 

14.6 

31 

4.376 

-   ,3 

46 

289 

17.3 

550 

31 

5.057 

-  6,0 

35 

300 

15.0 

29 

5,104 

-  1.5 

77 

104 

10,9 

31 

5,027 

-  6,8 

37 

256 

19,6 

29 

5,091 

-  3.9 

46 

267 

17.7 

31 

5.060 

-  4,8 

41 

289 

18.5 

500 

31 

5.606 

-10,3 

296 

15.9 

29 

5,867 

-  5.9 

71 

96 

11.6 

31 

5,772 

-11,5 

36 

253 

20,2 

29 

5,847 

-  9.3 

44 

267 

22.0 

31 

5,810 

-  9,2 

236 

20.6 

450 

31 

6.600 

-15,7 

299 

16.7 

29 

6,679 

-10.7 

60 

99 

11.9 

31 

6,567 

-16,7 

31 

250 

22.7 

29 

6,646 

-14.4 

271 

24.3 

31 

6,614 

-14,5 

289 

22.7 

400 

31 

7.469 

-21,9 

302 

19.2 

29 

7,584 

-16.1 

51 

105 

11.1 

31 

7,443 

-23,0 

29 

246 

26.2 

29 

7,641 

-20.7 

263 

27.2 

31 

7,500 

-20.7 

292 

26.4 

350 

31 

8.458 

-26,9 

304 

23.7 

29 

8,576 

-23.0 

49 

100 

11.3 

31 

6.413 

-30,0 

243 

29.0 

29 

8,610 

-27.3 

262 

32.1 

30 

3,473 

-27,6 

291 

31.7 

300 

31 

9.544 

-36,7 

307 

26.0 

29 

9,667 

-31.3 

45 

86 

10.3 

31 

9.494 

-37,8 

239 

32.8 

29 

9,602 

-36.3 

260 

41.2 

30 

9,565 

-35,2 

289 

38.5 

250 

31 

10.783 

-45,3 

315 

32.6 

29 

10,950 

-41.7 

89 

11.7 

31 

10.729 

-45,8 

239 

35.9 

29 

10,646 

-44.3 

259 

48.0 

30 

10,813 

-44,1 

290 

46.6 

200 

31 

12.246 

-52,7 

314 

34.2 

29 

12,422 

-54.5 

65 

9.9 

31 

12.192 

-51,5 

248 

31.3 

29 

12,314 

-52.6 

259 

52.3 

30 

12,279 

-53,3 

290 

53.2 

175 

31 

13.104 

-54,9 

316 

26.2 

29 

13.263 

-61.7 

65 

9.1 

31 

13.055 

-53,1 

255 

23.3 

29 

13,168 

-57.1 

260 

43.4 

30 

13.133 

-56,2 

294 

46.4 

150 

31 

14.084 

-57.5 

313 

22.2 

29 

14.200 

-69.4 

65 

6.6 

31 

14.044 

-55,3 

255 

17.9 

29 

14,133 

-61.2 

261 

41.6 

30 

14.106 

-59,0 

298 

38.3 

125 

30 

15.226 

-59,2 

317 

15.5 

29 

15.267 

-76.7 

84 

3.9 

31 

15.202 

-57,0 

258 

14.2 

29 

16,266 

-64.1 

262 

26.4 

30 

15.243 

-61.0 

296 

24.7 

100 

30 

16.621 

-59,4 

328 

8.0 

29 

16.542 

-77.6 

95 

3.7 

31 

16.613 

-57,0 

267 

6.0 

29 

16,627 

-62.5 

247 

12.6 

30 

16.631 

-59,7 

305 

13.0 

60 

30 

18.022 

-58,1 

51 

6.0 

26 

17.836 

-72.6 

85 

21.0 

31 

18.030 

-55,4 

139 

1.0 

29 

13,016 

-63.3 

205 

2.3 

30 

13.031 

-57,3 

330 

4.3 

70 

30 

18.872 

-56,4 

60 

9.1 

28 

18.629 

-68.5 

87 

31.9 

31 

16.891 

-54,6 

85 

4.9 

29 

16.662 

-67.2 

101 

4.3 

30 

18,687 

-56,0 

55 

4.1 

60 

30 

19.849 

-54,7 

81 

13.2 

28 

19.561 

-64.2 

87 

43.7 

31 

19.373 

-53.3 

87 

6.6 

29 

19.836 

-66.2 

67 

8.4 

30 

19,861 

-54,7 

73 

6.4 

50 

30 

21.019 

-53,1 

88 

15.2 

26 

20.690 

-59.7 

36 

49.4 

31 

21.052 

-51.6 

92 

3.7 

29 

21.006 

-53.4 

63 

11.7 

30 

21.032 

-53,1 

77 

9.9 

40 

30 

22.464 

-50.8 

91 

16.9 

26 

22.101 

-54.6 

89 

47.6 

31 

22.507 

-49.3 

87 

13.4 

29 

22.446 

-61.3 

82 

14.0 

29 

22,476 

-51,0 

81 

11.9 

30 

30 

24.350 

-47,7 

85 

18.5 

26 

23.956 

-50.6 

90 

21,4 

23 

24.401 

-46.8 

85 

16.9 

29 

24.329 

-43.3 

86 

16.3 

29 

24,360 

-48,1 

63 

14.6 

25 

30 

25.557 

-46,1 

84 

21.8 

25 

25.150 

-49.2 

84 

6,2 

20 

25.601 

-45.1 

90 

15.9 

29 

25.533 

-46.9 

85 

17.5 

29 

25,566 

-46,3 

35 

16.3 

20 

29 

27.050 

-43,6 

67 

23.9 

23 

26.622 

-46.6 

37 

4,7 

9 

27.087 

-41.8 

23 

27.020 

-44.4 

86 

19.4 

25 

27,062 

-44,3 

66 

16.7 

15 

29 

26.996 

-40,5 

88 

28.0 

16 

28.551 

-43.9 

280 

1,4 

15 

28.959 

-41.1 

16 

28,997 

-40,8 

65 

20.4 

10 

27 

31.793 

-35.5 

91 

31.1 

9 

31.281 

-42.1 

7 

22 

34.310 

-31.7 

97 

32.4 

5 

16 

36.706 

-26.6 
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B 

1011  ► 

B 
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B 

937  t 

(B 

998  ^ 

B 

SURFACE 

31 

10 

6.4 

98 

267 

5.6 

61 

11.2 

93 

,0 

31 

1.288 

16.6 

46 

147 

7.6 

31 

243 

24.1 

83 

170 

5.1 

31 

124 

16,7 

90 

305 

1.0 

1000 

31 

123 

6.2 

93 

247 

6.6 

151 

12.2 

85 

323 

.3 

31 

75 

31 

129 

31 

105 

950 

31 

548 

7,6 

85 

256 

8.7 

580 

11.0 

79 

4 

3.9 

31 

525 

31 

561 

21.7 

86 

178 

14.6 

31 

647 

16.9 

68 

331 

.6 

900 

31 

991 

7,3 

80 

260 

8.4 

1.032 

9.3 

76 

336 

2.5 

31 

1.003 

31 

1.047 

19.6 

74 

181 

19.6 

31 

1,009 

22.6 

21 

267 

3.3 

850 

31 

1.461 

6,2 

75 

250 

7.4 

1.505 

7.5 

66 

258 

3.7 

31 

1.491 

22.2 

31 

156 

10.5 

31 

1.540 

13.3 

65 

131 

17.7 

31 

1,505 

21.7 

20 

278 

6.2 

800 

31 

1.957 

4,3 

70 

253 

8.0 

2.003 

5,9 

56 

239 

6.0 

31 

2.017 

21.0 

24 

176 

13.4 

31 

2.057 

15.7 

43 

172 

14.2 

31 

2.026 

19.5 

23 

249 

7.4 

750 

31 

2.482 

1.9 

67 

247 

8.2 

2.526 

4.1 

44 

230 

9.7 

31 

2.577 

17.4 

23 

200 

9.7 

31 

2.596 

13.1 

42 

159 

11.7 

31 

2.674 

16.2 

26 

226 

6.5 

700 

31 

3.035 

-  1.1 

67 

245 

6.4 

3.038 

1.2 

41 

233 

11,9 

31 

3,155 

13,0 

26 

223 

10.9 

31 

3.180 

9.9 

39 

142 

6.4 

31 

3.163 

12.2 

30 

214 

9.6 

650 

31 

3,625 

-  4.3 

61 

246 

9.1 

3,674 

-  2.1 

40 

232 

14,4 

31 

3,773 

7,3 

30 

222 

16.3 

31 

3.769 

6.1 

41 

126 

6.6 

31 

3.773 

7.8 

31 

207 

10.3 

600 

31 

4.251 

-  7.6 

55 

251 

9.7 

4,313 

-  5.7 

34 

237 

16.5 

31 

4,426 

2,4 

37 

226 

21.0 

31 

4.444 

1.9 

40 

108 

6.0 

31 

4.434 

3.2 

29 

199 

10.3 

550 

31 

4.920 

-11.3 

46 

255 

11,5 

4,964 

-  9.6 

34 

232 

20,4 

31 

5,114 

-  3,7 

47 

226 

23.9 

31 

6.130 

-  2.3 

37 

88 

4.7 

31 

5,123 

-  1.7 

31 

204 

9.1 

500 

31 

5.649 

-15,7 

43 

255 

12,2 

5,721 

-14.5 

34 

231 

23,7 

31 

5,866 

-  9.7 

50 

228 

24,1 

31 

6.892 

-  6.6 

33 

99 

4.1 

31 

5,686 

-  6.7 

30 

212 

11.3 

450 

31 

6.433 

-21.1 

44 

260 

12,6 

6,502 

-20.3 

232 

28.0 

31 

6,672 

-14.9 

39 

233 

25.6 

31 

6.701 

-11.7 

35 

77 

6.0 

31 

6.695 

-12.0 

219 

11.5 

400 

31 

7.296 

-27,2 

43 

263 

12.0 

7,373 

-26.5 

33 

234 

31.7 

31 

7,553 

-21.0 

233 

29.1 

31 

7.601 

-17.4 

56 

9.3 

31 

7.593 

-18.1 

224 

14.6 

350 

31 

8.244 

-34,3 

42 

265 

13.4 

8,323 

-34.0 

35 

234 

37.1 

31 

8,526 

-27.7 

234 

36.3 

31 

8.587 

-24.3 

46 

11.7 

31 

8.576 

-24.7 

223 

17.7 

3O0 

31 

9.305 

-42,2 

270 

13.4 

9,385 

-41.4 

237 

40.3 

31 

9,616 

-35.7 

236 

42.9 

31 

9.692 

-32.6 

51 

12.4 

31 

9.682 

-32.6 

224 

21.0 

250 

31 

10.517 

-49.9 

266 

14.6 

10,602 

-48,4 

238 

44.1 

31 

10,861 

-44.2 

236 

60.9 

31 

10,949 

-42.9 

52 

13.0 

31 

10.943 

-42.1 

226 

22.3 

200 

31 

11.964 

-51.9 

273 

15.2 

12.060 

-50.4 

240 

44.7 

31 

12.329 

-52.7 

238 

66.5 

30 

12,416 

-54.7 

50 

16.1 

31 

12.419 

-62.6 

221 

26.6 

175 

31 

12.630 

-51.4 

279 

15.3 

12.931 

-50.6 

240 

39.4 

31 

13.182 

-57.4 

239 

63.2 

30 

13,253 

-60.9 

43 

17.9 

31 

13.269 

-68.7 

219 

26.4 

150 

31 

13.833 

-50.7 

274 

12.4 

13.933 

-52.4 

238 

31.9 

31 

14.145 

-62.0 

239 

47.6 

30 

14.203 

-66.9 

54 

20.4 

31 

14.223 

-65.1 

212 

22.3 

125 

30 

15.022 

-50.9 

274 

12.0 

15,106 

-53.7 

237 

24.5 

31 

15.263 

-65.1 

240 

31.3 

30 

15.292 

-70.9 

64 

21.2 

31 

15.320 

-69.9 

212 

18.3 

100 

30 

16.474 

-50.7 

272 

6.8 

30 

16,539 

-54.0 

231 

15,5 

31 

16,620 

-64.5 

231 

15.3 

30 

16.609 

-70.2 

69 

20.2 

29 

16.644 

-66.9 

166 

5.4 

80 

29 

17.927 

-50.3 

277 

3.1 

30 

17,970 

-54.3 

207 

6,2 

31 

13,000 

-59.8 

194 

6.6 

30 

17.963 

-65.1 

73 

20.4 

29 

17.994 

-64.4 

107 

11.3 

70 

29 

18,806 

-49.9 

302 

1.2 

30 

18.626 

-54,0 

123 

3,1 

30 

18,845 

-57.7 

149 

5.6 

30 

13.779 

-62,9 

31 

22.5 

29 

18.826 

-61.2 

99 

14.4 

60 

29 

19.807 

-49.5 

36 

1.6 

30 

19.817 

-53,1 

99 

5,4 

29 

19.814 

-56.1 

106 

8.0 

30 

19.726 

-60,0 

37 

24.1 

29 

19,779 

-58.2 

93 

16.1 

50 

29 

21.003 

-46.9 

78 

3.5 

30 

20.993 

-52,4 

98 

8.9 

25 

20.978 

-54,3 

91 

12.4 

30 

20.872 

-57.4 

83 

27.4 

29 

20,934 

-55.6 

91 

21.0 

40 

29 

22.470 

-46.2 

87 

5.2 

30 

22.440 

-50,9 

93 

11.7 

23 

22,418 

-52,1 

93 

13.2 

30 

22.290 

-64.6 

87 

29.7 

29 

22,362 

-53.8 

89 

24.7 

30 

29 

24,371 

-46.7 

89 

8.4 

28 

24.325 

-48,2 

69 

14,6 

22 

24,297 

-49.2 

91 

16,7 

30 

24.146 

-50.8 

88 

33.6 

29 

24,220 

-60.7 

88 

29.5 

25 

29 

25.584 

-45.3 

89 

9.9 

28 

25.530 

-46,6 

66 

15,0 

22 

25,496 

-47,5 

90 

16.3 
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36,640 

-26.9 

TRUK.  CAROL 

NE  1 

TUCSON,  t 

RIZ. 

WAKE  IS..  PAC 

FIC  ; 

»REA 

WASHINOTON 

0.  C 

. 

WINNEMUCCA 

NEV 

1009  ► 

B 

923  ^ 

B 

1013  ► 

B 

1006  ► 

B 

869  ► 

B 

SURFACE 

2 

25.8 

90 

65 

.6 

789 

25.5 

51 

151 

6.4 

31 

5 

27.4 

76 

65 

8.0 

84 

17.5 

90 

284 

.8 

31 

1.310 

12.2 

36 

248 

.6 

1000 

85 

26.3 

85 

.0 

70 

31 

120 

26.5 

78 

66 

10.3 

137 

315 

2.5 

31 

102 

950 

533 

24.1 

62 

216 

1.6 

520 

31 

570 

23.2 

79 

91 

12.6 

581 

20.2 

66 

319 

7.4 

31 

542 

900 

1.012 

21.3 

62 

191 

1.0 

1  .006 

26.5 

46 

169 

4.7 

31 

1.042 

20.1 

76 

93 

12.2 

1,046 

17.2 

65 

321 

7.2 

31 

1.010 

850 

1.508 

18.6 

80 

105 

1.7 

1.509 

23.9 

44 

292 

1.0 

31 

1.535 

16.9 

76 

94 

10.7 

1,532 

14.0 

66 

306 

7.4 

31 

1.494 

17.5 

29 

327 

2.7 

800 

2.027 

15.6 

76 

103 

3.3 

2.037 

20.4 

45 

360 

4.1 

31 

2.051 

14.2 

72 

91 

6.7 

2,041 

10.9 

64 

294 

9.3 

31 

2.011 

15.5 

26 

308 

3.3 

750 

2.572 

12.9 

76 

98 

3.5 

2.567 

15.5 

50 

25 

3.9 

31 

2.590 

11.5 

62 

92 

6.4 

2,575 

7.6 

60 

279 

10.3 

31 

2.549 

12.1 

29 

263 

5.1 

700 

3.153 

9.6 

75 

101 

5.6 

3.175 

12.2 

55 

54 

2.<J 

31 

3.170 

8.7 

54 

68 

6.2 

3,144 

4.6 

51 

274 

9.9 

31 

3.128 

8.2 

31 

231 

11.5 

650 

3.766 

6.2 

74 

105 

7.6 

3.786 

7.8 

60 

112 

2.5 

31 

3.775 

5.2 

49 

82 

5.1 

3,739 

1.1 

49 

276 

11.7 

31 

3.733 

4.1 

29 

220 

18.5 

600 

4,420 

2.5 

73 

107 

10.7 

4.447 

3.0 

64 

126 

4.9 

31 

4.430 

1.3 

47 

59 

4.1 

4,384 

-  2.3 

39 

282 

13.0 

31 

4.382 

-   .3 

27 

216 

23.9 

550 

5.117 

-  1.3 

72 

105 

10.5 

5.137 

-  2.0 

65 

126 

7.2 

31 

5,118 

-  2.9 

45 

66 

2,5 

5,067 

-  5.6 

283 

14.4 

31 

5.065 

-  5.1 

222 

26.6 

500 

5.675 

-  5.5 

65 

109 

10.5 

5.899 

-  6.8 

63 

131 

5.8 

31 

5,875 

-  7.4 

40 

14 

1.7 

5,812 

-10.3 

279 

15.5 

31 

5.814 

-10.2 

230 

28.0 

450 

6.692 

-10.4 

61 

107 

10.9 

6,712 

-11.5 

52 

182 

3.3 

31 

6,683 

-12.1 

35 

349 

2.3 

6,613 

-15.6 

267 

16.5 

31 

6.614 

-16.0 

233 

31.5 

400 

7.595 

-15.8 

52 

107 

10.9 

7,610 

-17.0 

41 

201 

6.0 

31 

7,581 

-17.9 

36 

303 

4.7 

7,495 

-21.9 

287 

17.7 

31 

7.494 

-22.5 

233 

34.4 

350 

8.569 

-22.5 

44 

104 

11.5 

8,599 

-23.6 

200 

6.8 

31 

8,565 

-25.1 

37 

287 

8.4 

6,463 

-29.0 

284 

20.0 

31 

8.460 

-29.8 

235 

39.4 

300 

9.702 

-30.8 

41 

103 

12.4 

9,707 

-31.8 

211 

10.3 

30 

9,665 

-33.5 

288 

13.2 

9,546 

-36.8 

281 

22.2 

31 

9.542 

-37.5 

236 

46.8 

250 

10.969 

-41.1 

97 

11.9 

10,971 

-41.7 

223 

10.5 

30 

10,917 

-43.7 

286 

19.6 

10,786 

-45.2 

281 

24.1 

31 

10,778 

-45.5 

236 

54.0 

200 

12.445 

-53.6 

66 

12.6 

12,446 

-53.2 

229 

10.5 

30 

12,375 

-55.9 

284 

25.8 

12,249 

-53.1 

295 

23.7 

31 

12,238 

-53.0 

232 

60.8 

175 

13.290 

-60.3 

75 

13.0 

13,293 

-59.4 

232 

9.7 

30 

13,211 

-62.5 

283 

26.6 

13,104 

-55.8 

295 

21.0 

30 

13,092 

-56.0 

233 

64.3 

150 

31 

14.231 

-68.5 

74 

11.1 

14,244 

-65.6 

222 

5.6 

30 

14,147 

-69.1 

2  64 

24.5 

14,079 

-58.5 

298 

17.1 

30 

14,065 

-59.2 

233 

52.3 

125 

31 

15.303 

-75.3 

68 

10.1 

15,335 

-71.3 

183 

4.1 

29 

15,223 

-71.2 

295 

12.2 

15,216 

-61.0 

296 

6.5 

30 

15,200 

-61.6 

236 

35.6 

100 

29 

16.562 

-76.6 

95 

7.8 

16,654 

-70.1 

106 

7.6 

28 

16.547 

-69.1 

60 

9.1 

16,603 

-60.7 

322 

3.9 

30 

16,580 

-61.1 

227 

16.3 

80 

26 

17.882 

-71.7 

94 

22.9 

17,996 

-64.7 

93 

15.0 

28 

17,691 

-65.7 

85 

25.1 

17,996 

-59.0 

51 

5.6 

30 

17,974 

-56.3 

185 

3.5 

70 

26 

18.675 

-68.4 

92 

31.9 

18.626 

-61.3 

94 

18.6 

26 

18,705 

-63.5 

86 

32.3 

18,846 

-57.6 

74 

8.7 

30 

18.822 

-57.0 

120 

3.9 

60 

28 

19.610 

-63.5 

92 

43.5 

19.785 

-58.6 

91 

21.6 

27 

19.658 

-60.8 

88 

34.8 

30 

19.817 

-56.0 

61 

12.6 

30 

19.797 

-55.6 

85 

6.S 

50 

24 

20.738 

-56.9 

93 

48.4 

20.936 

-56.0 

91 

23.9 

27 

20.798 

-56.2 

87 

38.9 

30 

20.962 

-53.9 

86 

15.9 

30 

20.963 

-54.2 

78 

9.5 

40 

22 

22,155 

-53.5 

94 

45.3 

22.366 

-53.4 

91 

26.4 

27 

22.210 

-55.8 

87 

40.2 

30 

22.424 

-51.2 

90 

16.9 

29 

22.402 

-52.3 

77 

12.2 

30 

21 

24.017 

-50.7 

94 

23.9 

24.231 

-49.9 

68 

27.6 

26 

24.052 

-53.1 

90 

42.2 

29 

24,305 

-48.3 

87 

19.2 

26 

24.273 

-49.2 

74 

13.6 

25 

19 

25.208 

-48.9 

94 

10.7 

25.429 

-47.9 

86 

29.9 

26 

25.233 

-50.8 

90 

42.9 

23 

25.513 

-46.5 

83 

20.8 

26 

25.475 

-47.2 

74 

15.3 

20 

19 

26,682 

-46.3 

81 

7.8 

26,913 

-45.1 

86 

33.6 

26 

26,694 

-48.2 

87 

41.4 

17 

26.994 

-43.9 

91 

23.9 

24 

26.954 

-44.5 

80 

17.7 

15 

18 

28,610 

-43.0 

97 

6.0 

26,850 

-41.1 

87 

38.1 

24 

28,609 

-44,4 

88 

40.4 

9 

26.922 

-41.1 

17 

28.695 

-40.6 

76 

16.7 

10 

16 

31.348 

-41.4 

69 

12.6 

31,639 

-35.3 

92 

36.9 

22 

31.336 

-40.8 

89 

43.1 

5 

31.685 

-36.7 

7 

15 

33.774 

-39.6 

101 

16.7 

34,125 

-31.4 

19 

33.774 

-36.2 

88 

47.6 

5 

7 

36,057 

-39.2 

17 

36.097 

-35.3 

91 

60.0 

See   refereace   oote  at  ead  of    table 


RAWINSONDE  DATA 

Average  monthly  values 


WINSLOWf  ARIZ. 

YAKUTAT,  ALASKA 

YUCCA  FLAT 

NEV. 

852  MB 

1015  V 

B 

879  MB 

1 
it 

n 

m  i 

_  3 
if 

ii 

1 

s 

M 

1 
1 

1 

s 

j3 
o 

> 

Wind 

•  * 

2  'o 

1 
I 
1 

1 

• 

a 

J 

« 

> 

a 

Wind 

1 

• 

1 

1 

i 

Wind 

1 

1 

1 

1 

1 

SURFACE 

1.492 

19.4 

48 

208 

3.9 

31 

12 

10.8 

97 

99 

2.1 

31 

1,196 

12.6 

19 

278 

.6 

1000 

85 

31 

133 

10.5 

95 

130 

2.1 

31 

87 

950 

535 

31 

558 

8.7 

89 

171 

3.1 

31 

525 

900 

1.013 

31 

1,007 

6.3 

85 

182 

2.9 

31 

996 

850 

1,513 

19.9 

46 

206 

4.5 

31 

1,474 

4.1 

83 

220 

2.3 

31 

1,487 

23.3 

16 

211 

5.6 

800 

2.039 

21.6 

33 

266 

10.5 

31 

1,966 

2.0 

80 

193 

2.5 

31 

2.012 

20.4 

203 

1A,6 

750 

2t592 

17.9 

33 

277 

8.5 

31 

2,483 

0.0 

75 

201 

2.9 

31 

2,560 

16.6 

205 

16.7 

700 

3.181 

13.4 

38 

265 

6.6 

31 

3,036 

-  2.9 

66 

217 

1.4 

31 

3,147 

12.1 

199 

15.2 

650 

3,795 

8.4 

46 

229 

4.9 

31 

3,612 

-  6.0 

63 

260 

1.7 

31 

3,757 

7.4 

193 

15.3 

600 

4,456 

3.1 

56 

188 

6.4 

31 

4,244 

-  9.8 

60 

250 

3.3 

31 

4,415 

2.5 

196 

16.3 

550 

5,147 

-  2.2 

62 

196 

9.9 

31 

4,899 

-13.8 

52 

263 

4.5 

31 

5,102 

-  2.2 

206 

le.e 

500 

5,905 

-  7.4 

59 

206 

11.1 

31 

5,629 

-18.6 

49 

268 

5.2 

31 

5,862 

-  7.4 

223 

19. *. 

'»50 

6,713 

-12.3 

41 

216 

9,9 

31 

6,397 

-24.0 

45 

280 

4.5 

31 

6,667 

-13.1 

231 

22.5 

400 

7,609 

-18.0 

34 

235 

11.3 

31 

7,257 

-30.2 

43 

274 

8.2 

31 

7,562 

-19.6 

234 

25.1 

350 

8,594 

-24.5 

233 

14.6 

31 

8,193 

-37.5 

43 

267 

8.5 

31 

8,540 

-26.5 

233 

29.5 

300 

9,700 

-32.2 

231 

18.5 

31 

9,240 

-45.3 

279 

9.7 

31 

9,637 

-34.1 

236 

35.8 

250 

10.961 

-41.8 

237 

20.4 

31 

10,438 

-51.2 

280 

12.0 

31 

10,890 

-42.8 

233 

^.2.6 

200 

12.436 

-53.0 

233 

20.8 

31 

11,885 

-50.3 

281 

12.0 

31 

12,363 

-52.7 

232 

i.5.9 

175 

13.285 

-59.2 

235 

19.4 

31 

12.761 

-48.3 

280 

10.5 

31 

13,215 

-57.6 

232 

(^S.? 

150 

14,237 

-65.4 

229 

16.1 

31 

13,778 

-48.1 

289 

8.4 

31 

14.175 

-63.2 

233 

39.8 

125 

15.330 

-70.5 

233 

11.9 

31 

14,978 

-48.3 

276 

6.0 

31 

15,284 

-67.4 

232 

31.3 

100 

30 

16.653 

-69.2 

171 

4.7 

31 

16,447 

-48.5 

287 

4.3 

31 

16,627 

-66.8 

221 

12.2 

60 

30 

18,004 

-64.2 

115 

9.7 

31 

17,917 

-48.1 

299 

1.2 

31 

17,990 

-61.9 

154 

7.0 

70 

30 

18.839 

-61.3 

98 

12.8 

31 

18,794 

-47.7 

73 

.8 

31 

18,622 

-59.6 

113 

9.9 

60 

30 

19.792 

-58.0 

91 

16.5 

31 

19,817 

-47.3 

91 

2.7 

31 

19,789 

-57.3 

98 

lU,l* 

50 

30 

20.947 

-55.7 

92 

19.2 

31 

21,024 

-47.0 

84 

5.2 

31 

20,948 

-54.9 

92 

17.5 

40 

29 

22,377 

-53.5 

90 

22.3 

30 

22,499 

-46.5 

68 

7.2 

31 

22,380 

-52.6 

69 

20.2 

30 

28 

24,240 

-50.3 

90 

24.3 

29 

24,415 

-44,7 

81 

10.3 

31 

24,251 

-49.6 

91 

22. Z 

25 

27 

25,438 

-48.3 

88 

26.2 

29 

2  5,63-9 

-43.2 

82 

11.9 

30 

25,451 

-47.9 

89 

25.1 

20 

25 

26,920 

-45.3 

88 

29.0 

28 

27,146 

-41.1 

86 

16.1 

26 

26,926 

-44.9 

88 

26.4 

15 

16 

28,857 

-43.5 

25 

29,113 

-38.3 

85 

17.3 

17 

28,883 

-43.0 

37 

26.^ 

10 

20 

31,937 

-33.6 

79 

25,6 

7 

7 

34,461 

-28.9 

Note:    All  obsLTvations  scheduled  at    i200.   G.  C  T      Pressures 
the  average  monthly  station  pressures   for  the  month  of  record 
floors  of  the    instrument   shelters  used  for  rawinsonde  purpose 
refers  to  those  of  dynamic  height  only.     Although  the  number  of  temperature 
given  pressure  surface  is  usually  the  same  as    for  height,    it  is  possible  fo: 
missing  for  one  or  more  pressure  surfaces  of  some  observations.     Relativi 
are  limited  to  those  observations  with  temperatures  warmer  than  -40''C      Obse 
speed  and  directionare  sometimes  lost  due  to  limiting  angles,    i   e.  ,    elevation 
6°  above  the  horizon,   or  any  obstruction  above  the  horizon. 


-ected   to  the  height  of  the 
Number  of  observations" 


hur 


iperature  to  be 
iidity  averages 


The   te 


iper 


and  ■ 


aiue 


bas 


15 


;  observatic 


observations  at  a  standard  pressure  level  for  temperatur 
data  are  not  published  for  standard  pressure  surfaces  for 
available- 


and  10  for  wind.     Relative  humidity 
A'hich   less  than  16  observations  are 


Relative  humidity  data  are  computed  and  i 
Unless  otherwise  indicated,    they  are  obta 


ed  on  the  basis  of  vapor  pressu 
im  lithium  chloride  hygristors, 


These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes.  dynam 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  in  degrees  Celsius,  relatn 
humidity  in  percent,  and  resultant  winds  in  degrees  and  knots. 


"  Rawinsondes  at  this  station  were  equipped  with  hypsomelers  tops 
evaluations  of  pressure,    and  consequently  height,    at  pressures 
They  were  also  equipped  with  carbon   hygristors.     These  rawinsondes 
aloft  by  special   high  altitude  balloons, 
titudes. 


ore  accurate 

than   50  mb. 


ygi  13LU1  t..       1  [lese  i  awiiiaunaea  were  carr 
in  an  effort  to  consistently  reach  higher  i 


SOLAR  RADIATION  DATA 

Solar  radiation  intensities,  tabulated  in  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


Jul. 
3 


9  — 
24— 


Aver- 
ages 


Jul. 
1 


9 

11 

12 

13 

14 

15 

16 

17 

18 

20 

21 

22 

23 

24 

25 

26 

29 

30 

31 

Aver- 
ages 


Jul. 

1 

2 


9 

18 

19 

20 

21 

26 

31 

Aver- 
ages 


Sun's  zenith  distance 


78.7*    7S.r    70.7-    60.0' 


60.0"    70.r    75.7°    78.r 


BLUE  HILL  OBS. ,  MASS. 


0.72 
.77 
.62 
.50 

.75 


0.82 
.84 
.75 
.60 

.87 


0.94 
.98 
.91 
.76 

.99 


1.15 

1.18 

.96 


1.37 
1.36 


1.45 
1.18 


1.15 
1.07 

1.17 

.82 

1.13 

1.07 


0.96 
.94 


1.00 

.65 

1.01 


0.82 
.82 


.53 
.87 
.78 


ALBUQUERQUE,  N.  HEX. 


0.60 
.72 


.78 
.79 
.74 


(.79) 
.77 


.63 
.66 
.73 
.66 


0.71 
.79 
.83 


.90 
.87 
.87 


.76 
.82 


.82 
.75 


.83 
.77 


0.85 
.94 
.93 


(.85) 
(.90) 


1.00 
.98 
.99 


.85 
.87 
.95 


1.01 
1.10 
1.10 

1.11 
1.12 
1.10 
1.12 

1.03 

1.15 
1.13 
1.14 
1.03 
1.02 

1.01 
1.10 
1.07 
1.06 
.99 
1.00 
1.01 
1.06 
1.11 
1.05 


(1.12) 


1.13 

(1.03) 

(.92) 


.92 
.97 


.99 
(.87) 
(.57) 

.85 


.95 
0.93 


0.80 
.83 


.83 
.79 
.77 


OMAHA,  NEBR. 


H  0.35 

H   .19 
M   .32 

S   .41 


.32 
.40 
.50 


H   .54 
S   .64 


.80 
I   .49 


.77 
.96 


1.11 
1.00 
1.17 
1.08 


.67 
.73 
.84 
.77 

.99 
.77 


.66 
0.62 


S  0.48 

H   .33 
H   .40 

S   .62 
S   .51 

M   .52 
0.48 


.77 

.44 
.77 
.70 


0.71 
.77 

(.75) 


.76 
.72 
.68 


.73 
.73 


.21 
.25 


.35 
.42 


Clouds  present 

Haze,  slight 

Slight  haze  -  indeterminable 

Moderate  haze  -  indeterminable 

Intense  haze  -  indeterTDinable 

Values  corresponding  to  true  solar  noon. 


Sun's  zenith  distance 


78.7*         75.7*  70.7"         60.0' 


60.0"  70.7"         7S.r        78.r 


MAUHA  LOA  OBS.,  HAWAII 


22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Aver- 
ages 


1.05 
1.05 
1.05 
1.07 

1.10 
1.12 
1.13 
1.11 
1.07 
1.12 
1.08 
1.10 
1.13 

1.14 
1.06 
1.13 
1.13 


1.10 
1.10 
1.11 
1.08 
1.10 
1.05 
1.02 


1.15 
1.14 
1.14 
1.16 

1.18 
1.20 
1.20 
1.20 
1.16 
1.21 
1.18 
1.20 
1.22 

1.20 
1.15 
1.21 
1.21 


1.28 
1.30 
1.29 
1.29 
1.27 
1.31 


1.30 
1.31 

1.30 
1.24 
1.31 
1.30 


1.28 
1.28 
1.24 
1.26 
1.27 
1.25 
1.23 


1.36 
1.36 
1.38 
1.38 

1.40 
1.41 
1.42 
1.41 
1.39 
1.43 

1.43 
1.43 
1.40 


1.41 
1.40 


1.40 
1.39 
1.36 
1.39 
1.38 
1.37 
1.35 


1.49 

1.53 
1.53 
1.55 
1.51 
1.53 
1.53 

1.54 
1.51 
1.51 
1.57 
1.55 


1.52 
1.53 


1.38 

1.37 
1.36 
1.35 
1.38 
1.35 
1.32 
1.42 
1.37 


1.38 
1.38 
1.34 


1.24 
1.26 

1.26 

1.24 
1.26 
1.24 
1.27 
1.24 
1.20 
1.29 
1.26 


1.26 
1.25 
1.23 


1.14 
1.08 
1.17 
1.17 

1.16 

1.16 
1.16 
1.14 
1.18 
1.16 
1.12 
1.19 
1.16 


1.17 
1.16 


1.06 
1.00 
1.05 
1.06 

1.07 

1.08 
1.08 
1.05 
1.09 
1.07 
1.03 
1.10 
1.07 


MADISON,  WIS. 


Aver- 
ages 


4.69 


I  0.32 

M   .72 
S   .69 

0.58 


M   .77 
S   .79 


I  0.83 
S  1.13 


S   .90 
S   .91 


M  1.06 
S  1.34 


TUCSON,  ARIZ. 


12 

14 

19-28- 

Aver- 
ages 


0.60  0.70  0.80 
.60  .80  .90 
.40 
.60 
.60 
.90 
Insturment  malfunction 


GUAM,  M.  I. 


4.92    3.93     2.95    1.97 


No   observation   due   to   cloudiness 


Langley  is  the  unit  used  to  denote  one   gram  calorie   per  square  centimeter.       An   explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station    listed    above   appears 
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DESCRIPTION  of  CHARTS 


CHART  I.  ,  A.  AVERAGE  TEMPERATURE  ("F.  )  AT 
SURFACE.  B.  DEPARTURE  OF  AVERAGE  TEMPER- 
ATURE FROM  NORMAL.  -The  average  monthly  temper- 
ature presented  in  Chart  I- A  is  computed  from  the  average 
daily  maximum  and  the  average  daily  minimum  which  in 
turn  are  computed  from  the  daily  maximum  and  minimum 
temperatures  reported  by  some  870  Weather  Bureau  and 
cooperative  stations.  The  departures  from  normal  are 
presented  in  Chart  I-B.  They  are  based  on  the  30-year 
normals  (1931-60)  for  the  first-order  Weather  Bureau 
stations. 

CHART  II.  TOTAL  PRECIPITATION.  -  Chart  II  is 
based  on  daily  precipitation  records  at  about  870  Weather 
Bureau  and   cooperative  stations. 

CHART  m.  PERCENTAGE  OF  NORMAL  PRECIPI- 
TATION. -In  this  chart  the  anomaly  in  the  month's  precipi- 
tation is  shown  as  a  percentage  of  the  normal  total.  This 
anomaly  shows  the  deviation  from  the  30 -year  normal 
(19  31-60)  for  about  270  first-order  Weather  Bureau  sta- 
tions. 

CHART  IV.  TOTAL  SNOWFALL.  CHART  V.  A. 
PERCENTAGE  OF  MEAN  MONTHLY  SNOWFALL.  B. 
DEPTH  OF  SNOW  ON  GROUND. -Chart  IV  gives  the  total 
depth  in  inches  of  unmelted  snowfall  as  reported  during  the 
month  by  Weather  Bureau  and  cooperative  stations.  This 
is  converted  in  Chart  V-A  into  a  percentage  of  the  mean 
monthly  total  amount  computed  for  each  Weather  Bureau 
station  having  at  least  10  years  of  record.  The  depth  of 
snow  on  ground  is  that  reported  by  both  Weather  Bureau 
and  cooperative  stations  as  of  7:00  a.  m.  Eastern  Standard 
Time  on  the  Monday  nearest  the  end  of  the  month.  This  is 
reported  only  for  the  months  December  through  March. 
The  snowfall  charts  are  presented  each  month  November 
through  April. 

Isolines  for  Charts  I,  II,  III,  IV,  and  V,  are  drawn 
through  points  of  approximately  equal  value.  Caution 
should  be  used  in  interpolating  on  these  charts,  par- 
ticularly in  mountainous  areas. 

CHART  VI.  A.  PERCENTAGE  OF  POSSIBLE  SUN  - 
SHINE.  B.  PERCENTAGE  OF  MEAN  MONTHLY  SUN- 
SHINE. -CHART  VI-A  shows  the  amount  of  sunshine  re- 
ceived in  terms  of  percentage  of  the  total  hours  of  sun- 
shine possible  during  the  month.  In  Chart  VI-B  this  is 
shown  as  a  percentage  of  the  mean  number  of  hours  of  sun- 
shine received.  Means  are  computed  for  Weather  Bureau 
stations  having  at  least  10  years  of  record. 

CHART  VII.  A.  AVERAGE  DAILY  VALUES  OF 
SOLAR  RADIATION,  LANGLEYS.  B.  PERCENTAGE  OF 
MEAN  DAILY  SOLAR  RADIATION.  -Shown  on  Chart  VII -A 
are  the  monthly  averages  of  daily  total  solar  radiation, 
both  direct  and  diffuse,  in  langleys  (gm.  cal.  cm.  ~ ^)  for 
all  Weather   Bureau   stations   which  record  this  element. 


Chart  VII-B  shows  the  percentages  of  the  mean  based 
on  at  least  5  years  of  record  during  the  period  1950-1960. 

CHART  VIII.  -TRACKS  OF  CENTERS  OF  ANTICY- 
CLONES AT  SEA  LEVEL. 

CHART  IX.  TRACKS  OF  CENTERS  OF  CYCLONES 
AT  SEA  LEVEL.  -Centers  which  can  be  identified  for  24 
hours  or  more  are  tracked  in  these  charts.  Semi-perma- 
nent features  such  as  the  Great  Basin  and  Pacific  Highs 
and  Colorado  and  Mexico  Lows  are  not  shown.  The  7:00 
a.  m.  EST  positions  are  shown  by  open  circles,  with  the 
intermediate  positions  at  6-hour  intervals  shown  by  solid 
dots.  The  date  is  given  above  the  circle  and  the  central 
pressure  to  whole  millibars  below.  A  dashed  track  in- 
dicates a  regeneration  rather  than  actual  movement  to  the 
next  position.  Solid  squares  indicate  position  of  stationary 
center  for  period  shown  beside  it. 

CHART  X.  AVERAGE  SEA  LEVEL  PRESSURE  (mb. ) 
AND  SURFACE  WINDROSES. -The  average  monthly  sea 
level  pressure  is  obtained  from  the  averages  of  the  7:00 
a.  m.  and  7:00  p.  m.  EST  pressures  reported  at  Weather 
Bureau  stations.  Windroses  are  based  on  the  hourly  wind 
directions  (to  16  points  of  the  compass)  reported  by  Wea  - 
ther  Bureau  stations,  each  circle  or  arc  indicating  5  per- 
cent of  the  time.  The  inset  shows  the  departure  of  the 
^iverage  pressure  based  on  30-year  normals  for  first- 
order  Weather  Bureau  Stations,  other  stations  having  at 
least  10  years  of  record,  and,  for  each  10°  intersection 
in  a  diamond  grid  over  the  oceans,  from  interpolated 
values  read  from  the  Historical  Weather  Maps  for  the  20 
years  of  best  coverage  prior  to  1940. 

CHARTS  XI-XVI.  AVERAGE  HEIGHT,  TEMPERA- 
TURE, AND  RESULTANT  WINDS,  850,  700,  500,  300, 
200,  and  100  mb.  -Height  is  given  in  geopotential  meters 
and  temperature  in  degrees  Celsius.  These  are  the  aver-, 
ages  of  the  1200  GMT  radiosonde  reports.  Wind  speeds  are 
given  in  knots;  flag  represents  50  knots,  full  feather  10 
knots,  and  half  feather  5  knots.  Directions  are  shown  to 
360°  of  the  compass.  Winds  are  based  on  rawins  at  the 
indicated  pressure  surface  and  at  1200  GMT. 

CHART  XVII.  A.  50-MB.  RESULTANT  WINDS. 
B.  30-MB.  RESULTANT  WINDS. -Wind  speed  (isotachs) 
in  knots.  Arrows  show  resultant  wind  direction.  Winds 
are  based  on  rawins  at  the  indicated  pressure  surface  and 
at  1200  GMT. 

Exact  values  of  most  of  these  charted  elements  for 
Weather  Bureau  stations  are  printed  each  month  in  tabular 
form  in  CLIMATOLOGICAL  DATA,  NATIONAL  SUMMA- 
RY. Extreme  values  of  temperature  and  precipitation  for 
each  state  are  included  in  the  tables.  Condensed  Climato- 
logical  Summary.  Annual  averages  for  surface  elements 
are  presented  in  the  CDNS  Annual  Issue  each  year. 
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Chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  July  1963. 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),   July  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  ma.ximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 
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chart  VI.      A.  Percentage  of  Possible  Sunshine,  July  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  July  1963. 
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A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.   Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.      A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  July  1963. 


B.  Percentage  of  Mean  Daily  Solar  Radiation,  July  1963. 
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A.     Mean  daily  solar  radiation,  direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys  (1  langley  =   1  gm.    cal.    cm."^) 
and  recorded  in  International  PyrheUonneter  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,   and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  July  1963.     Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT,  July  1963.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


At  the  beginning  of  the  month,  a  slow  moving,  low  pres- 
sure area  was  centered  over  the  Nation's  midsection.  It 
produced  some  gusty  winds  and  generous  showers  over 
the  northern  Plains  and  Prairies,  as  it  moved  eastward 
from  the  Ohio  Valley  to  New  England. 

Widespread  wind  and  lightning  damage  occurred  in  the 
northwest  suburbs  of  Chicago  on  the  morning  of  August 
2.  Hail  fell  in  the  northern  suburbs  and  funnel  cloudswere 
seen.  Heavy  rain  flooded  basements  and  viaducts.  On 
August  7,  Buffalo,  N.  Y.,  received  3.  88  inches  of  rain  in 
6  hours.  The  heavy  rain  caused  flood  damage  estimated 
at  $35  million. 

Warm  temperatures  prevailed  over  most  of  the  rest  of 
the  Nation.  Afternoon  temperatures  over  the  sunny  South 
climbed  into  the  90's  almost  daily  and  frequently  exceeded 
100°  over  the  southwestern  deserts.  Maximum  tempera- 
tures exceeded  90°  from  interior  California  across  the 
Great  Basin  to  the  Rocky  Mountains. 

Early  in  the  second  week  of  August,  cool  Canadian  air 
began  spilling  across  the  North  Central  and  Northeastern 
States.  High  pressures  spread  fair  and  mild  weather  over 
the  northeastern  quarter  of  the  Nation. 

About  the  middle  of  the  second  week,  a  storm  developed 
over  the  northern  Great  Plains.  Fronts  extended  south- 
westward  to  New  Mexico  and  southeastward  to  Jackson- 
ville, Fla.  This  system  furnished  light  precipitation  to 
the  central  and  southern  Rocky  Mountains  and  generous 
showers  over  the  Lakes  region  and  the  Ohio  River  Valley. 
The  storm  maintained  its  intensity  as  it  crossed  the  east- 
ern Great  Lakes.  Gale  winds  at  Erie,  Pa.,  blew  branches 
and  trees  across  electric  lines,    causing  power  failures. 

As  the  rains  continued  in  the  Northeast  and  along  the 
Gulf,  a  high  pressure  area  dominated  the  North  Central 
States,  accompanied  by  sunny  skies  and  unseasonably  cool 
temperatures.  The  cool  weather  spread  southward  and, 
by  the  14th,  made  its  influence  felt  nearly  to  the  Gulf  of 
Mexico.  On  August  13,  the  mercury  at  Shreveport,  La.  , 
climbed  to  103°;  on  the  following  day,  it  reached  a  rela- 
tively mild  86°. 


Another  cold  front  moved  into  the  Pacific  Northwest  at 
midmonth.  It  set  off  scattered  thunderstorms  over  an 
area  where  unusually  high  temperatures  had  prevailed 
during  the  first  half  of  August.  A  low  pressure  area  de- 
veloped over  eastern  Montana.  It  produced  scattered 
thunderstorms  over  the  northern  Great  Plains  and  upper 
Mississippi  Valley  as  it  moved  eastward  and  intensified. 

Another  front  draped  across  the  Florida  Peninsula  set 
off  heavy  thunderstorms,  a  tornado,  and  several  water- 
spouts. 

Near  the  end  of  the  third  week,  a  cold  front  produced 
light  precipitation  over  the  Rockies  from  Montana  to  New 
Mexico.  A  stationary  front  produced  abundant  rains  from 
the  southern  Great  Plains  and  Ohio  River  Valley  eastward 
to  the  Atlantic.  High  pressure,  mild  temperatures,  and 
sunny  skies  prevailed  from  Texas  northeastward  to  the 
Great  Lakes.  Temperatures  increased  over  the  central 
and  southern  Plains.  Oklahoma  City,  Okla.  ,  registered 
105°  on  the  24th.  Disturbances  brought  more  light  show- 
ers to  the  southern  Rockies  and  moderate  showers  to  the 
northern  Great  Plains  at  the  end  of  the  fourth  week.  Dur  - 
ing  the  last  few  days,  a  cold  front  set  off  generous  rains 
from  Texas  across  the  southern  Great  Plains  and  north- 
eastward to  New  England. 

Thunder  or  lightning  occurred  at  Phoenix,  Ariz.,  on 
everyday  except  three.  The  highest  temperature  at  Tuc- 
son, Ariz.,  was  98°,  the  first  August  in  40  years  that  the 
mercury  did  not  reach  100°.  Ft.  Worth,  Tex. ,  received 
2.73  inches  of  rain--1.05  inches  above  normal.  While 
Dallas  received  only  0.  02  inch--l.  91  below  normal. 

Over  the  Northeast,  August  1963  was  the  coldest  August 
in  many  years  and  one  of  the  coldest  of  record.  Over  the 
Southeast,  August  1963  was  the  driest  August  in  many 
years  and  one  of  the  driest  of  record. 

Many  weathermen  in  California,  North  Dakota,  Wiscon- 
sin, Georgia,  and  other  States,  called  August  weather 
pleasant,  delightful,  or  ideal  for  harvesting  crops,  for 
other  outdoor  work,   or  for  recreation. 
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CONDENSED  CLIMATOLOGICAL  SUMMARY 


AUGUST    1963 


Temperature 

Precipitation 

Section 

Monthly  extremes 

Monthly  extiemes 

Station 

1 

M 

£ 

1 

Station 

1 

Q 

Station 

Greatest 

Station 

Least 

°F 

'F 

In. 

In. 

Alabama 

Prattville 

102 

6 

Heflin 

49 

31 

Mobile  WBAP 

9.26 

Albertville  2SE 

0.03 

Davis  Dam  No  2 

114 

14 

Maverick 

37 

28 

Crown  King 

13.09 

Yuma  Valley 

.04 

Arkansas 

Booneville 

109 

26 

Batesville  L  and  D  No  1 

46 

16 

Hector 

5.73 

Aly 

.08 

California 

Death  Valley 

119 

15+ 

White  Mountain  2 

22 

31 

Henshaw  Dam 

2.60 

172  Stations 

.00 

Colorado 

Las  Animas 

107 

1 

Fraser 

27 

29 

Allenspark 

9.96 

Eversoll  Ranch 

.49 

Connecticut 

Hartford  WBAP 

90 

22 

Coventry 

33 

26 

Barkhamsted 

3.41 

Baltic 

1.00 

Delaware 

2  Stations 

95 

4 

2  Stations 

47 

26 

Wilmington  Porter  Resvr. 

5.58 

Brldgeville  INW 

.81 

Florida 

Monticello  2S 

104 

7 

do 

62 

19+ 

Myakka  River  St  Park 

14.21 

Blountstown  2SE 

.95 

Georgia 

Surrency  2WNW 

105 

7 

Blue  Ridge 

50 

15 

Savannah  USDA  Plant  GDN 

8.48 

Mldville  Exp  Station 

.12 

Hawaii 

3  Stations 

91 

8+ 

Mauna  Loa  Slope  Obs. 

33 

20+ 

Kahana  883,  Oahu 

19.90 

11  Stations 

.00 

Idaho 

do 

106 

13 

Stanley 

21 

2 

Big  Creek  IS 

2.17 

3  Stations 

.00 

Illinois 

2  Stations 

103 

2 

Chenoa 

37 

18 

Tuscola 

8.37 

2  Stations 

.61 

Indiana 

do 

101 

4+ 

Wheat  field  2NNW 

37 

18 

Rockville 

6.57 

Edwardsport  Power  Plant 

1.00 

Iowa 

Shenandoah 

103 

2 

Saratoga  2E 

36 

19 

Perry  ISE 

8.71 

Milford  4NW 

.49 

Kansas 

2  Stations 

110 

12+ 

3  Stations 

49 

14 

Long  Island 

6.50 

Ulysses 

.17 

Kentucky 

Henderson  7SSW 

101 

3 

Benton  2 

42 

16 

Paradise  Steam  Plant 

8.75 

Monticello 

.88 

Louisiana 

Logansport 

107 

27 

2  Stations 

51 

16+ 

LSU  Ben-Hur  Esp  Sta 

8.05 

Grand  Ecore 

.34 

Maine 

3  Stations 

88 

22+ 

St  Francis 

30 

26+ 

Patten 

9.79 

Ellsworth 

2.93 

Maryland 

2  Stations 

98 

5+ 

Oakland  ISE 

37 

15 

Beltsville  Plant  Sta 

8.60 

Owings  Ferry  Landing 

.83 

Massachusetts 

4  Stations 

91 

23+ 

Barre  Falls  Dam 

35 

26 

Belchertown 

6.48 

Salem  CG  Air  Station 

1.47 

Michigan 

Detroit  WBAP  willow  Run 

93 

7 

Vanderbilt  Trout  Station 

30 

18 

Detour  IN 

5.42 

Ann  Arbor  Univ  of  Mich 

1.25 

Minnesota 

2  Stations 

97 

7 

2  Stations 

30 

17 

Hawley 

10.38 

Drayton  2NE 

.37 

Mississippi 

do 

102 

13+ 

Holly  Springs  4N 

50 

16+ 

Laurel 

7.02 

Minter  City 

.47 

Missouri 

Carthage 

108 

27 

2  Stations 

4S 

15 

Zalma  5E 

8.16 

Tecuraseh  2N 

.88 

Montana 

3  Stations 

105 

10+ 

Wisdom 

24 

26 

Culbertson 

4.29 

2  Stations 

.00 

Nebraska 

do 

107 

2+ 

Halsey  2W 

39 

14 

Table  Rock  5N 

7.78 

Chadron  FAA  AP 

.24 

Nevada 

Sunrise  Manor  Las  Vegas 

112 

13 

Charleston 

17 

26 

Caliente 

2.08 

7  Stations 

.00 

New  Hampshire 

Franklin 

92 

7 

Grafton 

31 

26 

Dixville  Notch 

7.58 

Milford 

1.72 

New  Jersey 

2  Stations 

93 

23+ 

Newton 

40 

27  + 

Fortescue 

6.05 

Belmar  2SW 

1.30 

New  Mexico 

do 

103 

2 

Eagle  Nest  IS 

32 

9 

Abbott 

9.76 

Bosque  Del  Apache 

.42 

New  York 

Poughkeepsie 

93 

22 

Franklinville 

30 

26 

Buffalo  WBAP 

8.04 

Theresa 

1.10 

North  Carolina 

Hamlet 

101 

7 

2  Stations 

38 

15 

Belhaven 

8.53 

Mount  Airy 

.44 

North  Dakota 

Breien 

104 

19 

New  Salem  ISE 

32 

31 

Ambrose  3N 

6.46 

Arvilla  state  Park 

.41 

Ohio 

Cincinnati  WB  City 

101 

3 

Danville 

37 

15 

Gallipolis  5W 

7.07 

Lima  Sewage  Plant 

.67 

Oklahoma 

4  Stations 

110 

28+ 

Freedom 

51 

15 

Cleveland 

5.33 

Wewoka  3W 

.04 

Oregon 

The  Dalles 

106 

9 

Wagontire 

23 

25 

Tillamook 

5.12 

9  Stations 

.00 

Pennsylvania 

Bethlehem  Lehigh  Univ 

95 

23 

Coudersport  3NW 

32 

26+ 

Chadds  Ford 

5.43 

Hyndman 

.28 

Puerto  Rico 

G  stations 

96 

30+ 

2  Stations 

60 

27+ 

Penuelas  Salto  Garzas 

23.36 

San  Juan  WB  City 

2.88 

Rhode  Island 

Providence  WBAP 

86 

22 

Kingston 

38 

26 

Block  Island  WBAP 

4.96 

Woonsocket 

1.51 

South  Carolina 

2  Stations 

102 

8+ 

Caesars  Head 

53 

15 

Hilton  Head 

6.75 

Clarks  Hill  Dam 

.21 

South  Dakota 

4  Stations 

104 

26+ 

Longvalley 

35 

31 

Britton 

5.36 

Camp  Crook 

.03 

Tennessee 

2  Stations 

101 

29+ 

Unicoi  2ESE 

41 

15 

Clarksville 

8.53 

Conasauga  IN 

.43 

Texas 

do 

109 

10+ 

Mount  Locke 

51 

26 

Claude 

7.96 

19  Stations 

.00 

Utah 

St  George  PH 

109 

14 

Strawberry  Hwy  Station 

25 

11 

Tropic 

8.65 

Garfield 

.11 

Vermont 

3  Stations 

89 

23+ 

2  Stations 

33 

27  + 

Enosburg  Falls 

9.65 

Montpelier  FAA  AP 

2.13 

Virginia 

do 

100 

4+ 

Floyd  2NE 

37 

15 

Washington  WB  Nat  AP 

7.21 

Randolph 

.48 

Washington 

Dallesport  FAA  AP 

104 

8 

Mount  Spokane  Summit 

32 

22 

Grays  River  Hatchery 

5.87 

2  Stations 

.00 

West  Virginia 

Williamson 

98 

4 

Canaan  Valley 

32 

15 

Thomas 

7.72 

Wellsburg  3NE 

1.43 

Wisconsin 

Jamesville 

94 

8 

Newald 

28 

18 

Alma  Dam  4 

6.37 

Kenosha 

1.27 

Wyoming 

Aruada  3N 

103 

10 

Bondurant  3N1V 

23 

2 

Chugwater 

5.14 

Shell 

.00 

And  also  on  an  earlier  date  or  dates 


NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  lime  of  observation.     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.      (See  individual  Climatological  Data  for  times  of  observations). 
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HEATING  DEGREE  DAYS 


(Base  65°r.) 


AUGUST  1963 
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ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 
Huntsville 

0 

0 

0 

Idalio  Falls  46W  (R) 

34 

59 

50 

Grand  Island 

12 

12 

0 

Charleston  (U) 

0 

0 

0 

0 

0 

0 

Idaho  Falls  42NH  (R 

32 

46 

56 

Lincoln  (U) 

6 

6 

6 

Charleston 

0 

0 

0 

Mobile 

0 

0 

0 

Lewiston 

2 

3 

0 

Norfolk 

10 

10 

9 

Columbia 

0 

0 

0 

Montgomery 

0 

0 

0 

Pocatello 

3 

8 

6 

North  Platte 
Omaha 

1 
5 

1 
5 

6 
6 

Florence 
Greenville- 

0 
0 

0 
0 

0 

ALASKA 

ILLINOIS 

Omaha  N.  Omaha  AP 

11 

11 

25 

Spartanburg 

Anchorage 
Annette 

242 

434 

536 

Cairo  (U) 

0 

0 

0 

Scottsbluff 

0 

0 

0 

108 

282 

480 

Chlcaso  (Midway) 

6 

8 

0 

Valentine 

2 

2 

21 

SOUTH  DAKOTA 

Barrow 

877 

1741 

1643 

iChicago  (d'Hare) 

24 

40 

Huron 

17 

17 

21 

Barter  Island 

771 

1536 

1510 

Moline 

16 

16 

9 

NEVADA 

Pierre 

4 

4 

Bethel 

472 

802 

713 

Peoria 

22 

24 

6 

Elko 

57 

83 

43 

Rapid  City 

4 

8 

34 

Cold  Bay 

436 

875 

899 

Rock ford 

17 

19 

15 

Ely 

35 

55 

71 

Sioux  Falls 

24 

24 

44 

Cordova 

330 

675 

757 

Springfield 

18 

20 

0 

Las  Vegas 

0 

0 

0 

Fairbanks 

312 

481 

503 

Reno 

62 

100 

114 

TENNESSEE 

Juneau 

244 

532 

639 

INDIANA 

Tonopah 

14 

16 

Bristol 

0 

5 

0 

King  Salmon 

333 

643 

635 

Evansville 

0 

0 

0 

Winnemucca 

23 

29 

34 

Chattanooga 

0 

0 

0 

Kotzebue 

511 

975 

827 

Ft.  Wayne 

22 

22 

9 

Knoxville 

0 

0 

0 

McGrath 

393 

612 

546 

Indianapolis 

20 

20 

0 

NEW  HAMPSHIRE 

Memphis  (U) 

0 

0 

0 

Nome 

577 

1097 

977 

South  Bend 

38 

47 

6 

Concord 

57 

77 

68 

Memphis 

0 

0 

0 

St,  Paul  Is. 

573 

1173 

1144 

Mt.  Washington 

659 

1137 

Nashville 

0 

0 

0 

Shemya 

543 

1112 

1052 

IOWA 

Obs.  (R) 

Oak  Ridge 

0 

1 

0 

Yakut at 

308 

624 

685 

Burlington 
Des  Moines 

17 
18 

21 
18 

0 
6 

NEW  JERSEY 

TEXAS 

ART  ZONA 

Dubuque 

23 

27 

43 

Atlantic  City 

1 

1 

0 

Abilene 

0 

0 

0 

Flagstaff 

49 

49 

96 

Sioux  City 

13 

13 

12 

Atlantic  City  (U) 

7 

8 

Amarillo 

0 

0 

0 

Phoenix  (U) 

0 

0 

Waterloo 

25 

32 

31 

Newark 

0 

0 

0 

Austin 

0 

0 

0 

Phoenix 

0 

0 

0 

Trenton  (U) 

1 

1 

0 

Brownsville 

0 

0 

0 

Prescott 

0 

0 

0 

KANSAS 

Corpus  Christ i 

0 

0 

0 

Tucson 

0 

0 

0 

Concordia 

4 

4 

0 

NEW  MEXICO 

Dallas 

0 

0 

0 

Winslow 

0 

0 

0 

Dodge  City 

0 

0 

0 

Albuquerque 

0 

0 

0 

Del  Rio  (U) 

0 

0 

Yuma 

0 

0 

0 

Goodland 

0 

0 

6 

Clayton 

1 

1 

0 

El  Paso 

0 

0 

0 

Topeka 

2 

2 

0 

Raton 

10 

10 

37 

Fort  Worth 

0 

0 

0 

ARKANSAS 

Wichita 

0 

0 

0 

Roswell 

0 

0 

0 

Galveston  (U) 

0 

0 

0 

Ft.  Smith 

0 

0 

0 

Silver  City 

0 

0 

Galveston 

0 

0 

0 

Little  Rock 

0 

0 

0 

KENTUCKY 

Houston  (U) 

0 

0 

0 

Texarkana 

0 

0 

0 

Lexington 

1 

1 

0 

NEW  YORK 

Houston 

0 

0 

0 

Louisville 

1 

1 

0 

Albany 

29 

47 

19 

Laredo 

0 

0 

0 

CALIFORNIA 

Binghamton 

94 

147 

65 

Lubbock 

0 

0 

0 

Bakersfield 

0 

0 

0 

LOUISIANA 

Buffalo 

72 

92 

56 

Midland 

0 

0 

0 

Bishop 

1 

1 

0 

Alexandria 

0 

0 

New  York  (U) 

0 

0 

0 

Port  Arthur 

0 

0 

0 

Blue  Canyon 

57 

141 

65 

Baton  Rouge 

0 

0 

0 

New  York 

0 

0 

0 

San  Angelo 

0 

0 

0 

Burba nk 

0 

0 

0 

Lake  Charles 

0 

0 

0 

(LaGuardia) 

San  Antonio 

0 

0 

0 

Eureka  (U) 

239 

473 

527 

New  Orleans 

0 

0 

Rochester 

52 

76 

40 

Victoria 

0 

0 

0 

Fresno 

0 

0 

0 

(Audubon  Park) 

Schenectady 

24 

38 

Waco 

0 

0 

0 

Long  Beach 

0 

0 

0 

New  Orleans 

0 

0 

0 

Syracuse 

43 

57 

34 

Wichita  Falls 

0 

0 

0 

Los  Angeles  (U) 

0 

0 

0 

Shreveport 

0 

0 

0 

Los  Angeles 

0 

0 

50 

NORTH  CAROLINA 

UTAH 

Mt.  Shasta  (R) 

43 

120 

59 

MAINE 

Asheville  (U) 

0 

4 

0 

Milford 

4 

4 

0 

Oakland 

53 

111 

103 

Caribou 

189 

231 

193 

Cape  Hatteras  (R) 

0 

0 

0 

Salt  Lake  City 

1 

1 

0 

Point  Arguello  (R) 

154 

352 

388 

Greenville  (U) 

189 

246 

Charlotte 

0 

0 

0 

Wendover 

0 

0 

0 

Red  Bluff 

0 

0 

0 

Portland 

94 

125 

65 

Greensboro 

2 

2 

0 

Sacramento  (U) 

0 

0 

0 

Raleigh 

0 

0 

0 

VERMONT 

Sacramento 

0 

0 

0 

MARYLAND 

Wilmington 

0 

0 

0 

Burlington 

118 

148 

59 

Sandberg  (R) 

18 

25 

0 

Baltimore  (U) 

0 

0 

0 

Winston-Salem 

2 

2 

0 

San  Diego 

0 

0 

0 

Baltimore 

2 

2 

0 

VIRGINIA 

San  Francisco  (U) 

160 

326 

366 

Frederick 

6 

10 

0 

NORTH  DAKOTA 

Lynchburg 

2 

2 

0 

San  Francisco 

55 

151 

159 

Bismarck 

26 

29 

50 

Norfolk 

0 

0 

0 

San  Jose  (U) 

5 

20 

MASSACHUSETTS 

Devils  Lake  (U) 

33 

42 

93 

Richmond 

0 

0 

0 

Santa  Catalina 

6 

16 

Blue  Hill  Obs.  (R) 

18 

30 

22 

Fargo 

14 

19 

65 

Roanoke 

1 

1 

0 

Santa  Maria 

70 

205 

192 

Boston 

3 

4 

9 

Grand  Forks  FAA 

27 

37 

Stockton 

0 

0 

Nantucket 

6 

16 

44 

Pembina 

28 

39 

WASHINGTON 

Pittsfield 

100 

153 

84 

Williston 

24 

24 

Olympia 

55 

147 

139 

COLORADO 

Worcester 

46 

74 

40 

Seattle  (U) 

19 

68 

97 

Alamosa 

53 

64 

164 

OHIO 

Seattle 

5 

41 

74 

Colorado  Springs 

4 

4 

47 

MICHIGAN 

Akron 

30 

52 

22 

Seattle-Tacoma 

37 

115 

155 

Denver 

7 

13 

9 

Alpena 

155 

203 

143 

Cincinnati  (U) 

0 

0 

Spokane 

28 

63 

53 

Grand  Junction 

2 

2 

0 

Detroit  (City  AP) 

9 

11 

0 

Cincinnati 

6 

7 

0 

Stampede  Pass  (R) 

265 

695 

564 

Pueblo 

0 

0 

0 

Detroit 

(M.  Wayne  Co.) 

34 

45 

9 

Cincinnati  Obs. 
Cleveland 

1 
32 

1 
62 

0 
34 

Tatoosh  Island  (R) 
Walla  Walla 

257 
0 

498 

0 

574 

CONNECTICUT 

Detroit 

27 

33 

0 

Columbus 

14 

20 

6 

Walla  walla  (U) 

0 

0 

0 

Bridgeport 

7 

11 

0 

(Willow  Run) 

Columbus  (U) 

5 

6 

Yakima 

34 

61 

12 

Hartford 

11 

22 

12 

Escanaba  (U) 

100 

136 

146 

Dayton 

23 

24 

6 

Middletown 

42 

64 

Flint 

56 

82 

31 

Mansfield 

39 

56 

31 

WEST  VIRGINIA 

New  Haven 

6 

8 

12 

Grand  Rapids 

36 

44 

37 

Sandusky  (U) 

8 

11 

6 

Charleston 

6 

16 

0 

Lansing 

51 

69 

28 

Toledo 

33 

42 

16 

Huntington 

9 

18 

0 

DELAWARE 

Marquette  (U) 

112 

163 

140 

Youngstown 

55 

84 

19 

Parkersburg  (U) 

6 

11 

0 

Wilmington 

3 

3 

0 

Muskegon 

S.  Ste.  Marie 

40 
132 

58 
211 

62 
227 

OKLAHOMA 

WISCONSIN 

DIST.  OF  COLUMBIA 

Oklahoma  City 

0 

0 

0 

Green  Bay 

60 

72 

90 

Washington  (U) 

0 

0 

MINNESOTA 

Tulsa 

0 

0 

0 

La  Crosse 

29 

30 

31 

Washington 

0 

0 

0 

Duluth 
Internat.  Falls 

107 
95 

157 
128 

164 
183 

OREGON 

Madison 
Milwaukee 

47 
38 

49 
58 

44 
52 

FLORIDA 

Minneapolis 

32 

33 

47 

Astoria 

116 

256 

304 

Apalachicola  (U) 

0 

0 

0 

Rochester 

54 

60 

59 

Burns  (U) 

49 

115 

49 

WYOMING 

Daytona  Beach 

0 

0 

0 

St.  Cloud 

33 

36 

75 

Euge  ne 

25 

96 

68 

Casper 

8 

11 

37 

Fort  Myers 

0 

0 

0 

Meacham 

124 

320 

208 

Cheyenne 

10 

13 

72 

Jacksonville 

0 

0 

0 

MISSISSIPPI 

Medford 

7 

27 

0 

Lander 

10 

14 

30 

Key  West 

0 

0 

0 

Jackson 

0 

0 

0 

Pendleton 

9 

17 

0 

Sheridan 

7 

15 

68 

Lakeland  (U) 

0 

0 

0 

Meridian 

0 

0 

0 

Portland  (U) 

13 

41 

28 

Miami 

0 

0 

0 

Vlcksburg  (U) 

0 

0 

0 

Portland 

24 

96 

53 

Miami  Beach 

0 

0 

0 

Rose burg 

17 

65 

38 

Orlando 

0 

0 

0 

MISSOURI 

Salem 

35 

137 

56 

Pensacola  (U) 

0 

0 

0 

Columbia 

7 

7 

0 

Sexton  Summit  (R) 

112 

366 

168 

Tallahassee 

0 

0 

0 

Kansas  City 

1 

1 

0 

Tampa 

0 

0 

0 

St.  Joseph 

5 

5 

6 

PENNSYLVANIA 

West  Palm  Beach 

0 

0 

0 

St.  Louis  (RFC) 
St.  Louis 

11 
9 

11 
9 

0 
0 

Allentown 
Erie 

9 
28 

12 
48 

0 
25 

GEORGIA 

Springfield 

0 

0 

0 

Harrisburg 

7 

8 

0 

Athens 

0 

0 

0 

Philadelphia  (U) 

0 

0 

Atlanta 

0 

0 

0 

MONTANA 

Philadelphia 

7 

7 

0 

Augusta 

0 

0 

0 

Billings 

9 

19 

37 

Pittsburgh  (U) 

4 

11 

0 

Columbus 

0 

0 

0 

Butte 

103 

212 

Pittsburgh 

22 

43 

9 

Macon 

0 

0 

0 

Glasgow 

13 

17 

78 

Reading  (U) 

1 

1 

0 

Rome 

0 

0 

0 

Great  Falls 

23 

46 

69 

Scranton 

20 

31 

28 

Savannah 

0 

0 

0 

Havre 

19 

35 

81 

Williamsport 

19 

27 

9 

Thomasville  (U) 

0 

0 

0 

Helena 
Kalispell 

32 

73 

64 
179 

90 
149 

RHODE  ISLAND 

IDAHO 

Miles  City 

5 

5 

12 

Block  Island 

9 

16 

16 

Boise 

2 

4 

0 

Missoula 

51 

127 

108 

Providence 

8 

14 

16 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 
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TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

i   HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

0 

ALL  OTHER 

a: 

O 

^DAMAGE 

I^DAMAGE 

^DAMAGE 

^DAMAGE 

^DAIAAGE 

^DAMAGE 

STATE 

1 

z 

< 

1 

Z3 

5 

< 

a 

Q 

QCOC 

a.iu 

S 
o 

a: 
u 

< 

QC 

a.iu 

a. 
o 

< 

z 

Ik 

u 

< 

1 

a.  >- 

is 

o 

o 

5 

i 

ol  >- 

K 
o 

a: 

u 

I 
< 

z 

ol  >- 
Ot- 

o 

Alabama 

0 

2 

5 

0 

Alaska 

1 

? 

? 

1 

Arizona 

0 

0 

0 

4 

1 

0 

6 

5 

2 

0 

2 

0 

0 

u 

6 

5 

Arkansas 

0 

0 

0 

4 

1 

0 

4 

5 

1 

0 

3 

0 

California 

0 

0 

0 

3 

0 

0 

5 

5 

Colorado 

1 

1 

0 

0 

0 

0 

0 

0 

4 

0 

0 

3 

3 

0 

2 

3 

0 

0 

0 

F  5 

F  4 

Connecticut 

0 

0 

0 

4 

Delaware 

0 

0 

1 

0 

0 

0 

3 

0 

1 

0 

3 

0 

0 

0 

5 

0 

Florida 

6 

6 

0 

0 

5 

0 

2 

4 

0 

2 

0 

? 

0 

Georgia 

0 

0 

4 

0 

Hawaii 

IV  2 

W  2 

Idaho 

6 

4 

2 

4 

4 

Illinois 

0 

0 

2 

4 

0 

0 

5 

2 

0 

0 

3 

0 

Indiana 

0 

0 

0 

4 

0 

0 

4 

0 

0 

1 

4 

0 

Iowa 

0 

0 

4 

4 

0 

0 

5 

0 

0 

1 

5 

4 

Kansas 

2 

2 

Kentucky 

4 

1 

2 

4 

Louisiana 

0 

3 

2 

0 

Maine 

0 

0 

0 

3 

0 

0 

4 

0 

0 

0 

4 

0 

Maryland 

0 

0 

? 

0 

2 

0 

4 

0 

1 

1 

4 

0 

5 

0 

5 

0 

Massachusetts 

0 

0 

0 

5 

1 

3 

4 

0 

0 

1 

5 

0 

Michigan 

0 

0 

4 

C 

0 

0 

5 

C 

0 

2 

5 

0 

Minnesota 

1 

1 

0 

1 

4 

0 

0 

4 

6 

0 

1 

5 

0 

1 

0 

0 

0 

0 

0 

4 

0 

Mississippi 

0 

0 

4 

0 

1 

1 

3 

0 

0 

0 

4 

0 

Missouri 

1 

1 

0 

0 

4 

0 

0 

4 

0 

Montana 

0 

0 

5 

6 

0 

1 

4 

0 

0 

3 

5 

4 

Nebraska 

1 

1 

0 

0 

4 

0 

0 

0 

6 

0 

2 

5 

0 

Nevada  * 

New  Hampshire 

1 

1 

0 

0 

5 

0 

0 

3 

0 

0 

0 

3 

0 

New  Jersey  * 

New  Mexico 

2 

2 

0 

0 

3 

4 

4 

0 

0 

0 

20 

6 

0 

New  York 

1 

2 

5 

1 

4 

7 

North  Carolina 

W  1 

W  1 

0 

0 

0 

0 

0 

4 

5 

0 

0 

5 

3 

0 

5 

5 

0 

North  Dakota 

0 

0 

4 

6 

0 

5 

4 

0 

Ohio  * 

Oklahoma 

1 

1 

0 

0 

4 

0 

3 

5 

0 

1 

2 

4 

3 

0 

0 

3 

0 

Oregon 

0 

0 

3 

4 

0 

0 

3 

3 

0 

0 

3 

3 

0 

0 

R  4 

R  3 

Pacific  Area  * 

Pennsylvania 

1 

1 

2 

70 

7 

0 

0 

0 

4 

0 

0 

5 

0 

2 

0 

5 

0 

Puerto  Rico 

0 

0 

°6 

C 

Rhode  Island  * 

South  Carolina 

3 

2 

0 

0 

4 

0 

0 

4 

0 

1 

2 

4 

0 

South  Dakota 

1 

1 

0 

0 

4 

0 

0 

5 

5 

0 

0 

4 

2 

Tennessee 

0 

0 

0 

3 

0 

0 

5 

3 

0 

0 

5 

0 

0 

0 

4 

2 

Texas 

4 

3 

0 

0 

4 

0 

3 

0 

0 

1 

0 

4 

0 

Utah 

0 

0 

5 

4 

1 

1 

4 

4 

0 

0 

4 

4 

Vermont  * 

U.S.  Virgin  Is.  * 
Virginia 

1 

0 

6 

0 

Washington 

4 

3 

4 

4 

West  Virginia 

0 

0 

H  5 

? 

Wisconsin 

1 

1 

0 

13 

5 

0 

0 

5 

5 

0 

0 

4 

4 

0 

0 

4 

0 

Wyoming 

1 

1 

2 

0 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 


For  breakdown  of  "All  Others' 

see  the  U.  S.  Weather  Bureau 

Includes  crop  damage. 

Crop  damage. 

Waterspout . 

Heavy  showers  and  wind. 

Rain 

Flooding 


and  for  detailed  listing  of  other  storms, 
ionthly  publication  STORM  DATA. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

AUGUST  1963 


Heavy  floods  occurred  on  coastal  streams  in  southern 
Puerto  Rico  from  heavy  rains  on  the  27th  and  28th.  Pre- 
liminary estimates  placed  the  damages  between  $4  and  $7 
million.  More  than  500  families  were  evacuated.  The 
Tallaboa  River  cut  anew  bed  near  Penuelasand  destroyed 
150  houses  and  several  bridges.  At  Santa  Isabel,  the 
Inabon  River  rose  3  feet  over  the  bridge.  The  Tibes 
bridge  at  Ponce  broke  in  two  and  was  carried  away;  many 
residential  sections  of  the  city  were  inundated;  and  the 
Playade  Ponce  was  under  2  feet  of  water.  At  Juana  Diaz, 
a  bridge  over  the  Parcelas  was  destroyed  and  the  city 
water  mains  broken.  Canefields  and  pastures  between 
Guayanilla  and  Aguirre  were  inundated. 

Flash  floods  were  reported  over  widely  scattered  areas 
of  continental  United  States  during  August.  The  most 
damaging  one  was  reported  in  the  Buffalo,  N.  Y.,   area. 

SAINT  LAWRENCE  DRAINAGE 
Lake  Erie.  --This  was  the  wettest  August  of  record  at 
Buffalo,  N.  Y.,  with  a  total  of  8.  04  inches.  Of  this  total, 
3.88  inches  occurred  on  the  7th  and  2.23  inches  on  the 
13th.  The  24-hour  rainfall  reported  on  the  7th  was  the 
second  heaviest  24-hour  rainfall  recorded  in  Metropolitan 
Buffalo.  New  heavy  rain  records  on  the  7th  included  1.75 
inches  in  1  hour  and  2.25  inches  in  2  hours.  The  rains  of 
the  7th  caused  the  worst  flood  disaster  in  the  city  of  Buf- 
falo and  its  suburbs.  The  overall  damage  estimate  for 
all  interests  was  $35  million.  Public  and  private  auto 
transportation  was  halted  for  several  hours  by  flooded 
underpasses,  flooded  street  intersections,  flooded  low 
points  in  streets,  and  in  several  locations  blocked  streets 
because  of  overflows  from  small  creeks  and  open  sew- 
ers. A  number  of  cars  were  trapped  and  damaged  by 
rising  waters.  Water  damage  to  contents  of  cellars  and 
buildings  was  heavy.  The  heavy  rains  on  the  13th  caused 
local  street  and  cellar  floods,  mostly  in  South  Buffalo 
with  damage  on  a  much  smaller  scale. 

ATLANTIC  SLOPE  DRAINAGE 
Flash  flooding  occurred  in  the  lower  Potomac  Basin 
along  Four  Mile  Run  Creek  in  the  Alexandria-Arlington, 
Va. ,  area  during  the  night  of  the  20th.  Rainfall  amounts 
in  the  Metropolitan  Washington,  D.  C.  ,  area  ranged  up 
to  5  to  6  inches.  Elsewhere  in  the  Potomac  Basin,  storm 
totals  on  the  20th  and  21st  averaged  generally  less  than 
2  inches.  Damages  from  the  flooding  were  estimated  at 
around  $1  million.  There  was  one  loss  of  life  due  to 
drowning.  A  number  of  persons  were  treated  for  minor 
injuries  incurred  during  rescue  operations.  Water  levels 
reached  4  to  5  feet  above  street  level  just  south  of  Four 
Mile  Run  on  Mount  Vernon  Avenue  in  Alexandria,  Va. 
Some  local  flooding  was  reported  along  the  Anacostia 
River  in  Washington,  D.  C.  ,  but  damage  was  minor.  In 
the  Rock  Creek  Basin  water  levels  reached  a  crest  of 
6.38  feet  (flood  stage  7  ft.,)  at  Sherrill  Drive  in  Washing- 
ton,  D.   C. 


MISSISSIPPI  SYSTEM 

Missouri  Basin.  --Light  to  moderate  flooding  occurred 
in  the  upper  Republican  Basin  on  Sappa  Creek  in  Nebraska 
and  on  Prairie  Dog  Creek  at  Woodruff,  Kans.,  on  the  12th 
and  13th.  Light  to  moderate  flooding  occurred  also  on  the 
North  Fork  of  the  Solomon  River  at  Downs,  Kans.,  on  the 
13th  and  14th.  The  overflows  were  due  to  rainfall  ranging 
from  4  to  6  inches  on  the  watersheds  immediately  up- 
stream during  the  night  of  the  11th  and  12th.  There  was 
some  flooding  on  Deer  Creek  in  Phillips  County,  Kans. 
Damages  were  not  heavy. 

Ohio  Basin.  --Heavy  thunder  showers  during  the  early 
morning  hours  of  the  29th  resulted  in  near  bankful  stages 
on  the  Duck  River  at  Shelbyville,  Tenn.  The  rainfall 
ranged  from  5  to  6  inches  in  the  immediate  vicinity  of 
Shelbyville  to  less  than  one-half  inch  upstream. 

Red  Basin.  --The  flooding  on  the  Sulphur  River  at  Hag- 
ansport,  Tex.,  from  the  16th  to  the  18th  was  due  to  lo- 
cally heavy  rains  over  the  upper  basin.  Little  or  no  dam- 
age resulted. 

Lower  Mississippi.  --River  stages  were  generally  low 
during  August.  The  Mississippi  River  at  Vicksburg, 
Miss.  ,  reached  its  lowest  stage  for  August  since  1954. 
Average  stage  was  also  the  lowest  since  August  1954. 
Rainfall  in  Vicksburg  exceeded  normal  by  92  percent,  due 
to  the  locally  heavy  rain  on  the  14th. ,  but  the  area  gen- 
erally was  dry.  The  rainfall  on  the  14th  totaled  4.  07 
inches  in  2  hours  which  was  within  0.  10  inch  of  the  rec- 
ord 2  hour  rainfall  of  4.  17  inches  at  Vicksburg. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Flash  flooding  occurred  in  the  Albuquerque,  New  Mex., 
area  on  August  10  due  to  heavy  rains  of  up  to  3.5  inches. 
Much  of  the  water  from  this  runoff  was  diverted  into  ir- 
rigation canals  and  drainage  systems  along  the  river 
rather  than  into  the  main  river  channel.  Damage  from 
the  flash  flooding  cost  public  and  semipublic  agencies  in 
excess  of  $600, 000. 

The  Rio  Grande  at  Albuquerque,  N.  Mex.  ,  had  a  long 
period  of  no  flow  which  may  turn  out  to  be  a  record  when 
all  available  records  have  been  surveyed.  It  is  also 
likely  that  the  extended  period  from  late  July  through 
September  may  show  record  low  flow. 


GREAT  BASIN 

Heavy  thundershowers  caused  some  flash  flooding  in 
the  Great  Basin  during  August.  A  heavy  storm  hit  Dry 
Canyon  and  the  First  Canyon  outside  of  Parowan,  Utah, 
on  the  2d,  causing  about  $40,  000  damage  to  bridges, 
roads,    and  camp  grounds. 

The  worst  flash  flood  in  the  history  of  Woodruff,  Utah, 
occurred  on  the  9th.  Extensive  damage  resulted  to  West 
Woodruff,   Highway  No.  39,  and  farmlands  in  the  area.  I 

A  flash  flood  occurred  near  Kanosh,  Utah,  on  the  19th, 
closing  U.  S.  Highway  No.  91  for  several  hours.  It  was 
the  third  flash  flood  in  the  area  in  the  last  few  weeks. 
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FLOOD  STAGE  DATA 


(All  dates  in  August  unless  otherwise  specified) 


1 

River  and  station 

nood 
Btage 

Above  Qood  stages 
-dales 

Crest  • 
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Stage 
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MISSISSIPPI    SYSTEM 

Ft 

Ft 

Missouri   Basin 

Sappa   Creek;       Beaver  City,    Nebr. 

16 

12 

12 

17.0 

12 

Stamford,    Nebr. 

14 

13 

13 

15.75 

13 

Prairie   Dog  Creek:       Woodruff,    Kans 

18 

12 

13 

20.7 

13 

North   Fork   Solomon:       Downs,    Kans. 

18 

13 

14 

21.7 

14 

Red   Basin 

Sulphur:      Hagansport ,   Tex. 

38 

16 

18 

40.7 

17 
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RAWINSONDE  DATA 

Average  monthly  values 
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* 
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IS 
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I 
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1 
O 

S. 

1 

Jl 

M 

1 
I 

1 
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1 
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SURFACE 

31 

86 

14.7 

91 

245 

2.7 

30 

1.619 

19.0 

69 

92 

3.1 

31 

1.095 

19.4 

76 

219 

4,1 

31 

29 

11.7 

82 

161 

3.3 

31 

37 

13,4 

88 

204 

.8 

1000 

31 

118 

242 

2.9 

30 

109 

31 

116 

31 

137 

12.9 

76 

170 

6.6 

31 

158 

13.8 

82 

313 

.4 

9S0 

31 

554 

15,0 

79 

286 

10,1 

30 

558 

31 

566 

31 

568 

11.2 

66 

184 

11.3 

31 

591 

13.3 

76 

25 

1.4 

900 

31 

1.012 

12.8 

76 

298 

12,4 

30 

1.030 

31 

1.041 

31 

1.018 

8.6 

66 

184 

11.7 

31 

1,045 

11.4 

71 

170 

.3 

850 

31 

1.490 

9.9 

75 

296 

14,8 

30 

1.533 

31 

1.534 

21.4 

56 

226 

13,0 

31 

1.489 

5.9 

70 

189 

12.8 

31 

1.521 

9.0 

65 

193 

1.6 

800 

31 

1.993 

7.3 

69 

292 

15,3 

30 

2.056 

17.4 

63 

132 

3.7 

31 

2.067 

18.3 

64 

234 

11,7 

31 

1.983 

3.3 

67 

198 

12.8 

31 

2.023 

7.0 

60 

238 

2.9 

750 

31 

2.519 

4.6 

58 

291 

16,9 

30 

2.601 

14.2 

63 

171 

1.6 

31 

2.604 

14.4 

66 

246 

7,4 

31 

2.504 

.8 

61 

207 

14.6 

31 

2.553 

4.1 

53 

263 

2.9 

700 

31 

3.082 

2,2 

48 

287 

19,4 

30 

3.185 

10.4 

66 

201 

3.5 

31 

3.187 

10.3 

59 

249 

3,5 

31 

3.057 

-  1.7 

59 

216 

15.3 

31 

3.110 

1.1 

50 

260 

3.1 

650 

31 

3.674 

-       .6 

43 

284 

22.3 

30 

3.794 

6.3 

67 

207 

3.5 

31 

3.794 

5.8 

61 

231 

2,1 

31 

3,642 

-  4.6 

53 

222 

16.1 

31 

3.699 

-  2.2 

44 

292 

2.5 

600 

31 

4.314 

-  4.3 

42 

284 

25.8 

30 

4.451 

1.6 

70 

177 

3.5 

31 

4,450 

1.3 

57 

185 

4,1 

31 

4.270 

-  8.3 

49 

225 

20,0 

31 

4.336 

-  6.5 

36 

315 

3.1 

550 

31 

4.988 

-  8.3 

36 

284 

27.6 

30 

5.136 

-  3.0 

71 

176 

4.3 

31 

6.140 

-  2.6 

54 

181 

6.6 

31 

4.937 

-12.1 

49 

228 

20,8 

31 

5.005 

-  9.3 

38 

320 

2.5 

500 

31 

5.729 

-12.9 

283 

30.7 

30 

5.897 

-  7.6 

68 

192 

6.0 

31 

5.897 

-  6.6 

47 

186 

5,2 

31 

5.665 

-16.5 

51 

231 

22,7 

31 

5.744 

-14.6 

33 

2 

3.1 

450 

31 

6.518 

-18.5 

281 

33.8 

30 

6.703 

-12.3 

65 

196 

5.8 

31 

6.707 

-11.7 

43 

209 

4,5 

31 

6.443 

-21.8 

48 

230 

25.1 

31 

6.528 

-20.1 

30 

29 

5.1 

400 

31 

7.393 

-25.1 

280 

37.3 

30 

7.602 

-17. e 

45 

208 

6.0 

31 

7.607 

-17.5 

37 

231 

4.1 

31 

7.308 

-27.4 

46 

234 

26,0 

30 

7.396 

-26,3 

32 

31 

7.6 

350 

31 

8.350 

-32.1 

281 

41.8 

30 

8.587 

-24.8 

45 

208 

7.6 

31 

8.593 

-24.5 

261 

2.3 

31 

8,255 

-34.4 

46 

237 

26.6 

30 

8.349 

-33,7 

31 

37 

8.7 

300 

31 

9.421 

-40.0 

281 

46.2 

30 

9,690 

-33.1 

39 

212 

9.7 

31 

9.697 

-32.9 

300 

5,6 

31 

9.315 

-42.5 

239 

26.2 

30 

9.410 

-42.3 

44 

10.1 

250 

31 

10.644 

-47.8 

280 

53.2 

30 

10.946 

-43.0 

205 

9.1 

31 

10.963 

-42.9 

303 

8.2 

31 

10.624 

-50.3 

241 

30.1 

30 

10.617 

-51.6 

52 

10.3 

200 

31 

12.096 

-52.6 

281 

55.8 

30 

12,412 

-64,5 

214 

11.8 

31 

12.421 

-54.3 

319 

8,9 

30 

11.958 

-55.0 

241 

30.5 

30 

12.044 

-56.2 

29 

5.8 

175 

31 

12.957 

-53,2 

279 

49.9 

30 

13.256 

-60.1 

215 

11,8 

30 

13.265 

-60.6 

311 

8,0 

29 

12.820 

-63.3 

237 

23.9 

29 

12.895 

-54.5 

12 

5.2 

150 

31 

13.948 

-54.4 

275 

43.3 

30 

14.206 

-65.0 

221 

9.1 

30 

14.213 

-65.6 

296 

6.0 

26 

13.816 

-52.9 

244 

20.2 

29 

13.686 

-53.5 

257 

3.1 

125 

31 

15.112 

-56.1 

275 

35.9 

30 

15.306 

-68.9 

243 

3.7 

30 

15.312 

-69.0 

311 

7.6 

28 

14.992 

-52.5 

246 

17.3 

29 

16.057 

-63.3 

251 

4.5 

100 

31 

16.529 

-56,2 

276 

24.7 

30 

16.637 

-68.8 

36 

.6 

30 

16.645 

-68.3 

366 

4,7 

27 

16,436 

-51.6 

242 

12.8 

29 

16.492 

-53.7 

244 

6.2 

80 

30 

17.948 

-54.9 

276 

14.6 

30 

17.985 

-64.6 

90 

5.6 

30 

17,999 

-63.8 

66 

7,6 

27 

17,887 

-50.5 

236 

10.5 

29 

17,929 

-53.0 

232 

3.5 

70 

30 

18.803 

-53.5 

265 

8.5 

30 

18.810 

-61.6 

60 

9.1 

30 

18,833 

-61.4 

60 

9.5 

26 

18,754 

-50.2 

236 

6.2 

29 

18,790 

-62.6 

245 

4,3 

60 

30 

19.798 

-52,3 

244 

3.7 

29 

19,767 

-59.1 

80 

12.0 

29 

19,786 

-58.6 

61 

10,9 

26 

19,765 

-49.8 

237 

5.4 

29 

19,787 

-62.1 

233 

1,4 

50 

30 

20.979 

-51,4 

150 

3.1 

28 

20.915 

-56.2 

87 

15.2 

29 

20,939 

-66.0 

85 

14,0 

26 

20,959 

-49.4 

213 

3.3 

29 

20,969 

-51.6 

92 

2.1 

*0 

30 

22.433 

-49.9 

104 

6.0 

28 

22.343 

-53.4 

91 

18.3 

29 

22.367 

-53.4 

93 

17,5 

25 

22,421 

-49.0 

204 

1.0 

28 

22,419 

-60.9 

81 

3.3 

30 

27 

24.320 

-48.0 

96 

9.3 

25 

24,203 

-51.0 

90 

22.7 

29 

24,232 

-50.4 

90 

21.2 

22 

24,321 

-47.7 

105 

1.7 

27 

24,299 

-49.2 

77 

5.1 

25 

26 

25.524 

-46.5 

90 

11.3 

25 

25.395 

-48.8 

90 

22.9 

28 

25,420 

-48.6 

90 

23.1 

22 

26,523 

-46.6 

93 

2.9 

27 

25,499 

-47,7 

72 

5.4 

20 

22 

27.007 

-44,7 

92 

12.4 

23 

26.864 

-46.5 

90 

28.2 

26 

26.393 

-46.4 

86 

24,5 

22 

27,013 

-45.2 

99 

3.1 

27 

26,978 

-46,0 

66 

7.4 

15 

15 

28.928 

-41,5 

20 

28.782 

-43.1 

91 

31.7 

16 

23.816 

-42.8 

87 

26,0 

19 

26.947 

-42.8 

97 

4.1 

25 

28.907 

-43,1 

80 

9.7 

10 

5 

31.683 

-38,2 

9 

31.496 

-39.9 

10 

31,723 

-38,5 

22 

31.677 

-38,0 

84 

10.3 

7 

20 

34,175 

-34,0 

84 

13.4 

5 

13 

36.627 

-29,9 

90 

15.2 

4 

7 

38,079 

-27,9 

ATHENS. 

GA, 

BARF 

OW.  AL 

ASKA 

, 

BARTEF 

IS.. 

ALASK 

A 

BETHEL.  ALASKA 

BISMARCK,  N 

,  DAK 

, 

988  ► 

B 

1008  H 

B 

1009  « 

B 

1008  ► 

B 

957  MB 

SURFACE 

31 

246 

20,5 

93 

339 

2.5 

31 

8 

1.7 

94 

134 

2.5 

15 

3.8 

89 

149 

2.3 

31 

39 

6,5 

95 

205 

8.5 

31 

505 

14,2 

85 

116 

1.0 

1000 

31 

140 

31 

75 

140 

3.9 

89 

142 

1,6 

31 

101 

217 

9.3 

31 

128 

950 

31 

5S8 

22,6 

72 

318 

1.7 

31 

489 

1.9 

88 

218 

6.2 

508 

6.1 

74 

258 

5.1 

31 

523 

7,1 

66 

203 

17.5 

31 

568 

16.5 

75 

138 

1.4 

900 

31 

1.056 

20.0 

70 

267 

4,7 

31 

925 

.2 

81 

242 

9.7 

949 

4.3 

74 

258 

10.9 

31 

969 

5,1 

87 

208 

19,4 

31 

1,027 

18.2 

58 

211 

5.8 

850 

31 

1.548 

16.8 

70 

270 

6,6 

31 

1.383 

-  1.3 

75 

253 

11.6 

1.413 

2.0 

72 

261 

15,9 

31 

1.435 

3.6 

76 

217 

16.6 

31 

1.615 

16.2 

52 

262 

6.0 

800 

31 

2.063 

13.7 

64 

277 

6.8 

31 

1.865 

-  3.6 

76 

251 

14.6 

1.900 

-   .8 

72 

256 

18.1 

31 

1.926 

2.0 

69 

224 

18,8 

31 

2.029 

13.5 

49 

294 

8.5 

750 

31 

2.603 

10,9 

54 

286 

7.4 

31 

2.375 

-  5.9 

70 

246 

16.5 

2.409 

-  3,5 

69 

258 

21.0 

31 

2.445 

-   .3 

63 

228 

19,8 

31 

2.667 

10.0 

47 

296 

12.8 

700 

31 

3.178 

8,2 

43 

264 

7.0 

31 

2.912 

-  8.1 

66 

244 

17.3 

2.957 

-  6,2 

63 

259 

22.7 

31 

2.995 

-  2.9 

60 

230 

20.8 

31 

3.140 

6.3 

43 

292 

17.9 

650 

31 

3.785 

4,9 

37 

287 

7.8 

31 

3.485 

-11.0 

61 

246 

18.8 

3.528 

-  9,2 

59 

258 

24,1 

31 

3.576 

-  5.7 

55 

227 

23.7 

31 

3,741 

2.5 

39 

293 

20.6 

600 

31 

4.436 

1.2 

34 

295 

8.9 

31 

4.098 

-14.4 

56 

248 

21.4 

4.149 

-12,7 

57 

258 

26.2 

31 

4.204 

-  9.1 

55 

226 

26.8 

31 

4.386 

-  1.9 

43 

292 

23.9 

550 

31 

5.121 

-  2.6 

281 

10,1 

31 

4.752 

-18,3 

56 

250 

22.7 

4,803 

-16,7 

64 

258 

28,0 

31 

4,867 

-12.9 

62 

226 

23.4 

31 

5.066 

-  6.3 

43 

293 

27.4 

500 

31 

5.882 

-  6.7 

286 

11.3 

31 

5.460 

-22,8 

54 

253 

25,4 

6,517 

-21.5 

63 

257 

30.9 

31 

5,594 

-17,3 

61 

225 

29.9 

31 

5.812 

-11.0 

38 

287 

28.9 

450 

31 

6.692 

-11.9 

294 

11.8 

31 

6.222 

-28,1 

53 

255 

29,1 

6,277 

-26.6 

51 

259 

33.4 

31 

6.371 

-22.4 

49 

222 

29.5 

31 

6.606 

-16.6 

36 

285 

33.4 

400 

31 

7.589 

-18.0 

302 

12.2 

31 

7.061 

-34,4 

53 

255 

33,4 

7,126 

-32.6 

48 

259 

37.5 

31 

7.2  32 

-28.5 

46 

224 

32.4 

31 

7.489 

-22.3 

282 

37.9 

350 

31 

8.573 

-25.2 

298 

14.8 

31 

7.981 

-41.2 

258 

37.3 

8,063 

-39.3 

258 

43.7 

31 

8.175 

-35.5 

46 

224 

35.2 

31 

8.464 

-30.0 

276 

43.5 

300 

31 

9.673 

-33.5 

303 

16.9 

31 

9.013 

-47.3 

257 

37,9 

9,094 

-45.8 

258 

49.0 

31 

9.231 

-43.1 

228 

37.5 

31 

9.533 

-38.0 

277 

52.1 

250 

31 

10.926 

-43.6 

303 

17.3 

31 

10.213 

-48.4 

250 

42,6 

10,294 

-49,6 

260 

49.3 

31 

10.439 

-49.9 

229 

37.6 

31 

10.765 

-46.8 

277 

61.0 

200 

31 

12.387 

-54.8 

301 

22.0 

31 

11.690 

-46.1 

249 

30.9 

11,755 

-48,5 

262 

41.0 

31 

11.886 

-52.1 

236 

32.2 

31 

12.216 

-54.8 

276 

66.8 

175 

31 

13.230 

-60.3 

305 

21.8 

31 

12.580 

-45.3 

244 

27.2 

12.636 

-47,6 

262 

32.2 

30 

12.752 

-50.3 

234 

29.3 

31 

13,064 

-56.6 

276 

62.2 

150 

31 

14.180 

-65,0 

310 

19.2 

31 

13.608 

-45.6 

245 

25.1 

13.655 

-47,3 

260 

28.2 

30 

13.759 

-50.3 

235 

22.5 

31 

14,040 

-57.6 

280 

60.3 

125 

31 

16.283 

-67,4 

313 

11.5 

31 

14.823 

-45,6 

245 

19.2 

14.862 

-46,9 

261 

20.4 

30 

14.948 

-50.4 

234 

19.4 

31 

15,186 

-58.7 

285 

34.2 

100 

31 

16.627 

-66,9 

322 

6.0 

31 

16.310 

-45.6 

245 

14.8 

16.340 

-46.5 

264 

18.1 

30 

16.405 

-49.9 

232 

15.0 

31 

16.586 

-69.1 

292 

23.1 

80 

30 

17.985 

-62,3 

41 

5.6 

30 

17,797 

-45.8 

246 

8.4 

17.821 

-46.7 

262 

14.4 

30 

17.664 

-49,6 

227 

10.5 

31 

17.990 

-67.5 

312 

11.1 

70 

30 

18.824 

-60,1 

62 

8,0 

30 

18.694 

-45.9 

246 

4.5 

18.712 

-46.6 

264 

10.9 

30 

18.743 

-49.3 

224 

7.6 

31 

18.336 

-56.1 

338 

7.0 

60 

30 

19.781 

-57.5 

81 

13.2 

30 

19.712 

-45.8 

236 

3.9 

19.729 

-46.6 

257 

6.2 

29 

19.747 

-49,1 

218 

5.6 

31 

19.320 

-54.8 

17 

6.2 

50 

30 

20.938 

-55,3 

91 

16.9 

30 

20.926 

-45,7 

233 

2.9 

20.938 

-46.5 

273 

4.3 

29 

20.944 

-48.8 

193 

4.3 

31 

20.989 

-63,1 

42 

6.2 

40 

30 

22.371 

-52,8 

91 

19.6 

30 

22.412 

-45.5 

114 

1.4 

22,419 

-46,0 

263 

1.0 

29 

22,412 

-48.1 

187 

2.7 

31 

22.434 

-50,7 

62 

7.0 

30 

29 

24.235 

-50.4 

90 

22.1 

29 

24.329 

-45.2 

93 

3.7 

24,332 

-45,2 

93 

2.1 

27 

24.318 

-46,8 

127 

3.7 

30 

24.323 

-48,3 

76 

7.6 

25 

29 

25.429 

-48.2 

92 

25.1 

28 

25.538 

-44.6 

78 

4.3 

25,653 

-44,6 

79 

2.3 

27 

25,529 

-45,9 

103 

4.6 

28 

26.524 

-46,6 

73 

8.2 

20 

26 

26.899 

-46.3 

88 

28.4 

27 

2  7,040 

-43.6 

85 

4.9 

27,066 

-43,1 

54 

1.4 

23 

27.030 

-44.4 

106 

4.9 

27 

27.011 

-44,3 

69 

3.4 

15 

20 

28.825 

-42,9 

86 

31.7 

26 

28.993 

-41.2 

78 

4.5 

21 

29,027 

-39,9 

84 

3.3 

16 

28.977 

-42.0 

90 

6.8 

23 

28.960 

-41,5 

66 

11.5 

10 

25 

31.762 

-37.4 

73 

3.1 

11 

31.763 

-37,1 

7 

20 

34.311 

-31.9 

83 

6.4 

5 

16 

36.724 

-27,4 

69 

8.0 

4 

9 

38.331 

-24.7 

BOISE.  10 

AHO 

BROWNS 

VILLE. 

TEX< 

S  •  1/ 

BUFF 

ALO.  N 

,  Y, 

BURRWOOO 

LA, 

CA 

NTON  IS..  PAC 

IFIC 

AREA* 

916  H 

B 

1014  M 

B 

990  I" 

B 

1016  ► 

B 

1009  <■ 

B 

SURFACE 

31 

868 

16,2 

51 

165 

2.7 

31 

7 

24.9 

91 

132 

4.5 

31 

218 

13,8 

87 

238 

2.3 

31 

3 

27.4 

80 

292 

2.5 

31 

^ 

27,5 

80 

90 

9.1 

1000 

31 

106 

31 

129 

26.0 

84 

150 

8.5 

31 

134 

31 

141 

26.5 

80 

282 

3.7 

31 

61 

26.9 

78 

90 

9.7 

950 

31 

549 

31 

578 

23.3 

82 

169 

14.2 

31 

572 

15.2 

77 

274 

8.9 

31 

595 

23.2 

80 

260 

5.8 

31 

630 

23.3 

81 

91 

16.0 

900 

31 

1.015 

18,5 

42 

175 

.8 

31 

1.052 

20.9 

69 

167 

16.7 

31 

1.028 

12.7 

74 

283 

12.6 

31 

1*064 

20.3 

74 

236 

4.7 

31 

1.006 

20.4 

71 

92 

16.9 

850 

31 

1.507 

19,5 

32 

333 

2.7 

31 

1.545 

16.4 

60 

163 

13.6 

31 

1.506 

9.8 

76 

286 

13.6 

31 

1.557 

17.6 

69 

229 

3.9 

31 

1.498 

17.6 

67 

90 

17.1 

800 

31 

2.026 

16,6 

31 

346 

.8 

31 

2.063 

15.7 

53 

144 

9.7 

31 

2.008 

7.5 

67 

287 

13.6 

31 

2.073 

14,6 

63 

220 

4.1 

31 

2.015 

15.2 

59 

91 

16.3 

750 

31 

2.571 

12,7 

34 

213 

2.1 

31 

2.602 

12.6 

49 

124 

7.4 

31 

2.537 

5.2 

53 

288 

16.6 

31 

2.610 

11,5 

58 

211 

3.5 

31 

2.663 

13.0 

46 

89 

15.3 

700 

31 

3.147 

8,4 

38 

216 

8.7 

31 

3.184 

9.1 

47 

119 

6.2 

31 

3.099 

3.1 

40 

296 

19.6 

31 

3,191 

6.4 

54 

211 

2.9 

31 

3.138 

10.1 

34 

92 

15.2 

650 

31 

3.748 

3,6 

42 

220 

14.2 

31 

3,785 

6.4 

47 

117 

7.0 

30 

3.693 

.0 

293 

22.7 

31 

3.797 

5,0 

64 

207 

1.6 

31 

3.749 

6.7 

31 

91 

14.2 

600 

31 

4.398 

-  1.5 

45 

226 

20.2 

31 

4.445 

1.5 

44 

106 

6,6 

30 

4.333 

-  3.6 

292 

26.6 

31 

4.449 

1,4 

46 

29 

.3 

31 

4.404 

2.6 

32 

85 

15.0 

550 

31 

5.080 

-  6,6 

38 

229 

24.7 

31 

5,134 

-  2.6 

37 

85 

6.8 

30 

6.009 

-  7.8 

292 

28.6 

31 

5,140 

-  2,6 

45 

50 

2.1 

31 

5.100 

-  1.1 

28 

81 

12.8 

500 

31 

5.824 

-11,8 

34 

227 

26.4 

31 

5,891 

-  7.2 

35 

68 

6.4 

30 

5.751 

-12.6 

290 

32.2 

31 

5.896 

-  7,1 

40 

63 

4.1 

31 

5,363 

-  5.4 

24 

86 

12.6 

450 

31 

6.618 

-17,4 

229 

28,7 

31 

6.696 

-12,5 

30 

66 

7.4 

30 

6.541 

-18.2 

288 

33.8 

31 

6.707 

-12,0 

36 

66 

6.0 

31 

6,676 

-10.1 

19 

86 

16.3 

400 

31 

7.497 

-23,5 

231 

31.7 

31 

7,596 

-18.4 

28 

58 

9.5 

30 

7.417 

-24.3 

289 

38.3 

31 

7.603 

-17,8 

31 

68 

6.4 

31 

7.573 

-15.4 

15 

93 

13.2 

350 

31 

8.459 

-30.6 

232 

38.7 

31 

8.577 

-25.5 

26 

58 

9.5 

30 

8.377 

-31.4 

289 

42.7 

31 

8,566 

-24,6 

31 

72 

7.6 

31 

8,573 

-22.3 

14 

102 

11.3 

300 

31 

9.536 

-38.8 

233 

46.8 

31 

9.676 

-33.6 

27 

57 

7.4 

30 

9.450 

-39.4 

289 

48.4 

31 

9,691 

-32,9 

67 

6.2 

31 

9,686 

-30.9 

16 

105 

10.3 

250 

31 

10.764 

-47,3 

231 

55.2 

31 

10.927 

-43.6 

46 

6.4 

30 

10.675 

-47.7 

287 

51.7 

31 

10.947 

-42,7 

64 

8.5 

31 

10,954 

-40.8 

113 

12.2 

200 

31 

12.212 

-54,5 

232 

59.8 

31 

12.393 

-54.0 

26 

7.4 

30 

12.127 

-63.2 

290 

52.1 

31 

12.415 

-53,9 

71 

9.3 

31 

12.432 

-53.5 

106 

8.5 

175 

31 

13.065 

-55,7 

234 

53.8 

30 

13.236 

-59.5 

54 

7.6 

30 

12,986 

-53.9 

269 

48.8 

31 

13.261 

-59,5 

66 

9.1 

31 

13.277 

-60.5 

35 

7.0 

150 

31 

14.049 

-56,7 

237 

42.0 

30 

14.168 

-64.6 

59 

8.4 

30 

13.972 

-65.2 

286 

42.9 

31 

14.213 

-65,0 

58 

11.5 

31 

14.220 

-68.3 

75 

4.3 

125 

30 

15.196 

-58,0 

237 

27.4 

29 

15,285 

-69.1 

63 

13.0 

29 

15,130 

-67,0 

287 

33.8 

31 

15,311 

-69,1 

57 

10.7 

31 

16.292 

-76.2 

34 

4.7 

100 

30 

16.597 

-59,4 

232 

14,4 

29 

16.614 

-68.9 

77 

17.5 

29 

16,541 

-57,3 

290 

23.7 

31 

16.644 

-68.3 

69 

11.5 

29 

16.560 

-60.0 

90 

13.0 

80 
70 

29 

18.000 

-58,3 

219 

5.8 

27 

17.958 

-65.7 

85 

18.5 

29 

17.959 

-56,7 

291 

10.1 

31 

17,995 

-64.0 

62 

11.7 

28 

17.849 

-72.9 

92 

24.1 

29 

18.849 

-57,1 

1<J7 

1.0 

27 

18.774 

-63.1 

84 

20.0 

29 

18.817 

-54,5 

304 

7.0 

31 

18,825 

-61.3 

79 

14,2 

28 

18.641 

-67.2 

90 

33.0 

60 
50 
40 
30 

28 
28 

19.818 

-56,2 

94 

3.7 

26 

19.723 

-60.6 

80 

24,3 

29 

19.803 

-52,8 

322 

2.5 

31 

19,781 

-68,3 

60 

20,6 

28 

19.581 

-62.4 

89 

41.4 

20.982 

-54,9 

82 

7.4 

26 

20.870 

-58.4 

88 

29,9 

29 

20.985 

-51,3 

107 

3.1 

30 

20,935 

-56.3 

86 

24.3 

25 

20,719 

-57.0 

88 

37.7 

26 

22.414 

-52,3 

80 

9.3 

26 

22.283 

-55.8 

88 

35,9 

28 

22.441 

-49,9 

104 

6.0 

29 

22.367 

-53.8 

91 

28.2 

25 

22,152 

-52.1 

78 

11.1 

26 

24.286 

-49,6 

74 

9,7 

23 

24.131 

-52.5 

91 

39,2 

26 

24.339 

-47,4 

90 

6.2 

29 

24,218 

-50.5 

91 

31.9 

25 

24,020 

-51,2 

271 

8.4 

25 

20 
15 
10 
7 
5 
4 

25 

25.485 

-47,4 

82 

12.0 

22 

25.317 

-49,6 

91 

39,2 

23 

25,552 

-46,1 

94 

11.1 

29 

25,412 

-48.4 

90 

34.2 

25 

25,207 

-49,9 

263 

11.6 

23 

26.957 

-45,1 

80 

11.5 

22 

26.790 

-46.0 

86 

41.6 

19 

27.039 

-44,2 

97 

10.7 

27 

26.379 

-45.8 

88 

35.7 

23 

26,682 

-47,0 

270 

22.5 

10 

28.896 

-43,3 

21 

28,715 

-43.2 

85 

40,6 

10 

28.986 

-41.8 

27 

28,808 

-42.6 

83 

39.8 

21 

28,594 

-46.5 

269 

32.8 

20 

31.471 

-38.8 

89 

42,7 

24 

31.577 

-36.8 

68 

43.1 

20 

31,300 

-44,7 

266 

26.0 

17 
8 

33.959 
36.334 

-35.0 

91 

45,5 

21 

34,080 

-32.1 

93 

47.6 

18 

33,717 

-41,5 

283 

11.7 

-29.8 

11 

36.483 

-27,6 

15 

36,000 

-37,9 

273 

13.8 

7 

37,666 

-34.6 
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CAPE  HATTERAS 

.  N. 

C. 

CARIBOU, 

ME. 

CHARLESTON. 

S,  C 

, 

COLD  BAY,  ALASKA 

, 

COLUMBIA,  MO. 

1014  M 

B 
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989  MB 
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1 

1 

g 
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1 
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1 

a 
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S; 

I 

SURFACE 

31 

4 

23.0 

87 

344 

1.0 

31 

191 

11.7 

95 

245 

1.4 

31 

13 

22.7 

92 

295 

1.6 

31 

30 

9,3 

99 

176 

3.7 

31 

239 

19,3 

89 

129 

3,3 

1000 

31 

129 

23.6 

79 

309 

1.6 

31 

100 

31 

137 

23.5 

B5 

280 

2.3 

31 

135 

8.6 

87 

192 

6.1 

31 

131 

950 

31 

575 

21.1 

74 

276 

3.5 

31 

532 

12.3 

79 

278 

3.7 

31 

587 

22,8 

72 

279 

4.1 

31 

566 

7.3 

88 

206 

4.5 

31 

579 

21,6 

72 

201 

4.1 

900 

31 

li044 

18.3 

72 

271 

6.0 

31 

984 

10.1 

76 

284   6.2 

31 

1,057 

20.1 

69 

292 

4.3 

31 

1,004 

6.3 

78 

229 

4.9 

31 

1.044 

19,7 

65 

267 

5.6 

850 

31 

1.532 

16.4 

71 

264 

8.0 

31 

1,457 

7,2 

77 

278 

8.7 

31 

1,549 

17.0 

67 

292 

3.5 

31 

1,473 

6.8 

66 

231 

5.4 

31 

1.636 

17,1 

64 

276 

9.9 

800 

31 

2.046 

12,6 

67 

269 

10.7 

31 

1,964 

4.4 

72 

111 

10.1 

31 

2,063 

13.7 

64 

279 

4.9 

31 

1,966 

4.4 

69 

232 

8.2 

31 

2.061 

14,3 

66 

286 

11.7 

750 

31 

2.584 

9.9 

62 

267 

13.6 

31 

2,477 

2.0 

65 

272 

12.4 

31 

2.603 

10.7 

57 

276 

7.2 

31 

2,491 

^.2 

64 

229 

8.9 

31 

2,690 

11,6 

46 

294 

11.6 

700 

31 

3.166 

6.7 

69 

276 

15.0 

31 

3,032 

-   .6 

60 

269 

14.8 

31 

3,179 

7.8 

52 

276 

9.5 

31 

3,047 

-       .9 

63 

227 

14.0 

31 

3,168 

8.2 

46 

300 

13.2 

650 

31 

3.758 

3.7 

50 

275 

16.9 

31 

3,619 

-  3.3 

56 

271 

17.3 

31 

3,785 

4.7 

46 

281 

9.9 

31 

3,631 

-  3.8 

50 

231 

17.1 

31 

3,770 

4.7 

42 

299 

13.6 

600 

31 

4.408 

•  4 

39 

273 

20.0 

31 

4,261 

-  7.0 

50 

271 

17,3 

31 

4,436 

1.5 

40 

285 

9.6 

31 

4,264 

-  7.2 

43 

240 

16.3 

31 

4,426 

.9 

37 

301 

16.3 

560 

30 

5.094 

-  3.2 

36 

270 

20.0 

31 

4.921 

-11.0 

43 

271 

17,7 

31 

5,129 

-  2.6 

37 

276 

9.1 

31 

4,933 

-11.0 

41 

245 

20.6 

30 

6,112 

-  3.4 

33 

301 

16,7 

500 

30 

5.861 

-  7.6 

38 

273 

21.0 

31 

5,651 

-15.8 

39 

265 

24.1 

31 

5,983 

-  6.8 

272 

9.7 

31 

5,664 

-15.6 

42 

247 

22.1 

30 

5,867 

-  7.9 

297 

17.3 

450 

30 

6.660 

-12.3 

272 

20.8 

31 

6,435 

-21.0 

37 

261 

24.3 

31 

6.693 

-11.8 

288 

10.1 

31 

6,441 

-21.2 

36 

246 

24.1 

30 

6,673 

-12.9 

294 

19.6 

400 

30 

7.656 

-18.4 

277 

23.1 

31 

7,298 

-27.1 

36 

263 

26.8 

31 

7,692 

-18,2 

286 

12.6 

31 

7,311 

-27.1 

31 

248 

24.5 

30 

7,658 

-19.0 

296 

22.7 

350 

30 

8.540 

-25.2 

273 

26.8 

31 

8,246 

-34.3 

262 

29.3 

31 

8,575 

-26.2 

287 

13.2 

30 

8,266 

-34,2 

32 

263 

24.9 

30 

8,549 

-25.7 

301 

26.6 

300 

30 

9.641 

-33,6 

270 

28.7 

31 

9.306 

-42.5 

262 

33.4 

31 

9,676 

-33.5 

292 

14.4 

30 

9,316 

-42.2 

253 

27.2 

30 

9,648 

-33.9 

301 

32.1 

250 

30 

10.895 

-43,4 

273 

31.3 

31 

10,615 

-49.8 

260 

36.1 

31 

10,930 

-43.5 

279 

13.6 

30 

10,626 

-50.4 

254 

28.6 

30 

10,899 

-43.9 

302 

37.3 

200 

30 

12,360 

-64.7 

280 

37.3 

31 

11,967 

-60.7 

259 

39.2 

31 

12.393 

-64.9 

295 

18.6 

30 

11,962 

-54.5 

262 

27.0 

30 

12.360 

-54.7 

303 

43.7 

175 

30 

13.203 

-60.3 

282 

37.3 

30 

12,840 

-50.0 

256 

36.7 

31 

13.235 

-60.6 

295 

16.7 

30 

12,820 

-63.1 

251 

23.9 

30 

13,205 

-59.3 

302 

43.7 

150 

30 

14.156 

-63.6 

281 

30.5 

30 

13,846 

-51,0 

256 

33.8 

31 

14,184 

-65.1 

298 

15.2 

30 

13,813 

-53,4 

250 

19.4 

30 

14,160 

-63.3 

303 

35.5 

125 

30 

16.269 

-65.5 

281 

19.8 

30 

15,029 

-52.0 

256 

25.8 

31 

15,284 

-69.2 

308 

10.6 

30 

14,986 

-63,6 

244 

15.9 

30 

15,272 

-66,9 

307 

25.3 

100 

30 

16,629 

-64.1 

291 

11.5 

30 

16,473 

-52.0 

256 

17.7 

30 

16,629 

-66.2 

316 

6.0 

30 

16,424 

-62.8 

240 

13.4 

30 

16,628 

-64,7 

316 

14.2 

80 

30 

18.007 

-60.7 

321 

2.9 

30 

17,920 

-51.1 

250 

12.4 

29 

17,997 

-62.2 

42 

7.0 

30 

17,666 

-62.1 

240 

9.9 

29 

18,003 

-61.6 

346 

8.0 

70 

30 

18.849 

-58.5 

62 

4.6 

30 

18,791 

-60.4 

243 

9.7 

29 

18,838 

-60.0 

80 

9.7 

29 

18.726 

-51.6 

234 

7.4 

29 

16,839 

-59.4 

21 

6.4 

60 

30 

19.816 

-66.2 

84 

8.7 

30 

19,796 

-49.9 

218 

6.2 

29 

19,796 

-57.5 

89 

14.2 

29 

19,726 

-51.2 

228 

6.6 

28 

19,805 

-67.1 

56 

7.2 

50 

30 

20,981 

-63.8 

92 

16.1 

29 

20,986 

-49.1 

180 

4,5 

29 

20,963 

-55.3 

93 

21.2 

29 

20,911 

-60,7 

194 

2.7 

29 

20,956 

-54.6 

76 

9.3 

40 

30 

22,421 

-61.6 

91 

28.2 

29 

22,453 

-48,3 

131 

4,7 

28 

22,384 

-52,4 

99 

24.3 

29 

22,367 

-50.0 

138 

2.5 

28 

22,403 

-52,2 

97 

12.0 

30 

30 

24,300 

-48.7 

92 

23.6 

27 

24,352 

-46.6 

107 

6,6 

28 

24,259 

-49.2 

92 

27.4 

28 

24.261 

-48,6 

110 

3.1 

26 

24,266 

-49.6 

99 

15.5 

25 

29 

25,602 

-47.0 

90 

24,1 

27 

25,565 

-46.2 

96 

11.5 

27 

26,457 

-47.2 

94 

26.2 

27 

25,451 

-47.6 

100 

4.3 

23 

26,464 

-47.8 

99 

16.1 

20 

29 

26,987 

-44,9 

87 

27.2 

26 

27,066 

-43.3 

83 

11.3 

25 

26,935 

-45,4 

88 

32.6 

27 

26.929 

-46.1 

102 

6.1 

18 

26,937 

-45,7 

79 

15.3 

15 

28 

28,926 

-41.3 

86 

31.3 

25 

29,017 

-40.1 

91 

16.1 

24 

28,869 

-41.9 

86 

35.2 

27 

28,851 

-43.9 

88 

7.0 

12 

28,873 

-42,7 

10 

26 

31,701 

-36.8 

89 

33.2 

23 

31,821 

-34.9 

92 

14.0 

22 

31.651 

-36.5 

91 

39,2 

23 

31,599 

-39.1 

75 

7,2 

7 

25 

34,200 

-32.5 

87 

34.2 

22 

34,342 

-29.6 

94 

17.7 

7 

34,146 

-33.2 

21 

34,086 

-35.2 

86 

11.1 

5 

15 

36,581 

-27.5 

12 

36,759 

-24.8 

13 

36,415 

-32.3 

77 

11.1 

4 

6 

38,006 

-30.8 

DAY 

TON.  C 

HID 

DEL 

RIO. 

TEXAS 

DENVER,  COLO. 

DODGE  CITY 

KANS. 

EL  PASO,  TEXAS 

982  H 

e 

978  M 

B 

842  MB 

926  MB 

684  MB 

SURFACE 

30 

297 

15.0 

93 

337 

1.4 

31 

314 

25.6 

69 

109 

7.8 

31 

1,611 

14.6 

82 

211 

3.3 

30 

792 

19.7 

73 

179 

3.3 

31 

1,193 

21.4 

68 

4 

.6 

1000 

30 

141 

31 

117 

31 

121 

30 

121 

31 

109 

950 

30 

580 

18,0 

73 

277 

3.1 

31 

677 

24.4 

70 

129 

15.9 

31 

565 

30 

570 

31 

561 

900 

30 

1.041 

16.8 

68 

300 

6.6 

31 

1,044 

21.6 

70 

168 

19.0 

31 

1,033 

30 

1,039 

22.4 

56 

193 

11.7 

31 

1,040 

850 

30 

1.525 

13.1 

65 

300 

10,7 

31 

1,540 

19.9 

66 

158 

16.7 

31 

1,526 

30 

1,536 

21.0 

52 

222 

13.6 

31 

1,536 

20,8 

59 

7 

.6 

800 

30 

2.033 

11.4 

50 

294 

13.6 

31 

2,061 

16.4 

69 

150 

11.7 

31 

2.045 

17.7 

59 

262 

4.3 

30 

2,059 

18.1 

51 

232 

12.2 

31 

2,058 

17,7 

69 

139 

1.7 

750 

30 

2.570 

9.0 

42 

293 

16.7 

31 

2,501 

12.9 

64 

138 

8.6 

31 

2,598 

15.4 

53 

276 

4.1 

30 

2,604 

14.3 

49 

244 

9.3 

31 

2,601 

14,0 

62 

156 

3.7 

700 

30 

3.140 

6.3 

35 

292 

18.1 

31 

3,186 

9.5 

54 

lie 

6.0 

31 

3,178 

11.6 

54 

283 

4.1 

30 

3,186 

10,4 

51 

242 

6.4 

31 

3,186 

9,9 

67 

169 

4.5 

650 

30 

3.741 

3.0 

35 

290 

21.4 

31 

3,794 

5.9 

47 

104 

5.4 

31 

3.791 

6.9 

59 

293 

4.7 

30 

3,797 

6,1 

53 

236 

4.1 

31 

3,790 

5.6 

71 

167 

4.9 

600 

30 

4.388 

-   .6 

292 

23.7 

31 

4,447 

1.6 

46 

117 

4.1 

31 

4,446 

2.1 

63 

281 

6.6 

30 

4,463 

1,6 

53 

231 

4.7 

31 

4,449 

.9 

72 

147 

4.7 

550 

30 

6,069 

-  4.7 

291 

24.9 

31 

5,136 

-  2.5 

39 

117 

3.3 

31 

5.137 

-  2.7 

64 

271 

7.4 

30 

5,146 

-  2,5 

62 

252 

5.2 

31 

5,133 

-  3,1 

67 

146 

6.2 

500 

30 

6,822 

-  9.2 

291 

27.2 

31 

6,893 

-  7.0 

35 

114 

4,7 

31 

5,892 

-  7.7 

60 

259 

9,7 

30 

5,901 

-  6,9 

47 

270 

6.4 

31 

5,893 

-  7.4 

62 

149 

5.2 

450 

30 

6,621 

-14.7 

296 

30.7 

31 

6,702 

-12.1 

30 

109 

7.4 

31 

6,702 

-12.9 

55 

256 

11.7 

30 

6,712 

-11.9 

36 

275 

7.8 

31 

6,700 

-12,3 

54 

151 

5.4 

400 

30 

7,611 

-20.6 

297 

35.6 

31 

7,599 

-18.0 

31 

90 

9.3 

31 

7,594 

-18.6 

46 

261 

13.6 

30 

7,608 

-18.1 

35 

275 

9.9 

31 

7,600 

-17.8 

48 

153 

6.0 

350 

30 

8,485 

-27.7 

301 

39.6 

31 

8,684 

-24,9 

87 

10.3 

31 

8,577 

-25,6 

40 

259 

16.9 

30 

8,592 

-25.2 

36 

284 

12.2 

31 

6,686 

-24.8 

47 

141 

4.3 

300 

30 

9,575 

-36.0 

300 

43.3 

31 

9,687 

-33.3 

76 

13.8 

31 

9,676 

-34,0 

41 

257 

22.5 

30 

9.693 

-33.5 

286 

15.2 

31 

9,669 

-33.1 

41 

121 

2.7 

250 

30 

10,816 

-46.5 

301 

47.8 

31 

10,944 

-42.9 

63 

16.7 

31 

10,927 

-43.9 

249 

29.7 

30 

10,948 

-43.3 

289 

18.5 

31 

10,946 

-43.0 

107 

1.0 

200 

30 

12,270 

-66.0 

299 

64.8 

31 

12,413 

-53.8 

56 

15.9 

31 

12.391 

-64.4 

255 

34.6 

28 

12,414 

-54.6 

290 

20.4 

31 

12,412 

-64.4 

352 

2.7 

175 

30 

13,117 

-68.3 

297 

50.7 

31 

13.261 

-69.1 

67 

15.0 

31 

13,236 

-59.4 

257 

34.0 

28 

13,257 

-60.6 

286 

21.8 

31 

13,256 

-60.3 

19 

3.7 

150 

30 

14,082 

-60.6 

298 

41.8 

31 

14,216 

-64.7 

60 

15.3 

31 

14,191 

-63.6 

265 

29.3 

28 

14,206 

-64.8 

290 

22.9 

31 

14,206 

-66.5 

35 

2.7 

125 

30 

15,212 

-62.2 

298 

30.9 

30 

15,316 

-68.9 

76 

11.7 

31 

15,300 

-66.7 

272 

21.8 

29 

15,310 

-67.9 

295 

16.9 

31 

16,302 

-69.4 

75 

2.1 

100 

30 

16,589 

-62.1 

297 

20.6 

30 

16,649 

-68.9 

60 

10.3 

31 

16,661 

-55.3 

266 

6.7 

26 

16,660 

-66.6 

301 

7.4 

31 

16,630 

-69.8 

62 

7.2 

80 

29 

17,978 

-59.4 

313 

10.1 

29 

17,991 

-66.7 

78 

14.8 

31 

19.022 

-61,6 

1 

2.5 

27 

18,012 

-62,8 

16 

6.2 

31 

17,972 

-65.6 

84 

12.2 

70 

29 

18,821 

-67.6 

330 

6.2 

29 

18,819 

-62.6 

95 

16.1 

31 

18,861 

-59,5 

68 

5.8 

27 

18,651 

-60,7 

56 

6.6 

31 

18,793 

-62.7 

91 

13.6 

60 

29 

19,796 

-55.2 

31 

4.3 

29 

19,764 

-60.3 

94 

19.0 

31 

19,924 

-67,0 

74 

6.5 

27 

19,603 

-59.1 

70 

6.5 

29 

19,746 

-59.8 

87 

16.1 

50 

29 

20,967 

-52.8 

68 

7.6 

29 

20,906 

-68.0 

37 

23.1 

31 

20,994 

-54,8 

78 

9.1 

27 

20.969 

-55,0 

81 

10.3 

29 

20.890 

-57.7 

89 

20.6 

40 

29 

22,413 

-51.0 

84 

9.6 

29 

22,322 

-66.1 

90 

29.3 

30 

22,418 

-61,9 

84 

11.8 

26 

22.394 

-62.9 

89 

13.2 

29 

22.307 

-54.8 

87 

24.7 

30 

28 

24,295 

-49,0 

88 

11.3 

28 

24,173 

-51.7 

92 

34.6 

29 

24,291 

-48,9 

90 

13.2 

25 

24,262 

-49,6 

90 

16.5 

27 

24,162 

-61.1 

91 

27.2 

25 

28 

25,497 

-47.2 

82 

14.4 

27 

25,361 

-49.8 

90 

36.1 

28 

25,490 

-47,5 

96 

14.4 

22 

25,456 

-47.5 

67 

17.3 

24 

26,362 

-49,2 

91 

28.9 

20 

28 

26,982 

-44.8 

81 

17.1 

25 

26,835 

-46.9 

99 

36.5 

27 

26,973 

-45.4 

93 

16.3 

18 

26,926 

-45,5 

67 

17.3 

22 

26.826 

-46.7 

84 

32.1 

15 

25 

28,918 

-42.1 

81 

19.4 

24 

28,751 

-43,8 

96 

36.3 

21 

28,903 

-42,1 

83 

20.8 

8 

28,862 

-42.9 

16 

28.734 

-43.4 

88 

32.4 

10 

9 

31,660 

-38.3 

16 

31,496 

-40.2 

9 

31,659 

-36,7 

7 

6 

33,965 

-35.3 

E 

LY,  NE 

V, 

FAIRE 

ANKS* 

ALASK 

A* 

FLINT.  MI 

CM, 

FORT  WORTH 

TEX; 

S 

GLASGOW,  MONT. 

812  h 

6 

998  ►■ 

6 

989  V 

B 

994  ► 

B 

936  MB 

SURFACE 

31 

1,908 

10.9 

60 

180 

7.8 

30 

135 

9.8 

89 

246 

1.4 

31 

2  34 

14.2 

94 

260 

2.9 

31 

180 

25.0 

70 

195 

2.1 

31 

696 

15.2 

70 

67 

5.4 

1000 

31 

122 

30 

117 

263 

1.2 

31 

143 

31 

129 

31 

120 

950 

31 

568 

30 

539 

10.3 

69 

240 

8.5 

31 

581 

16.4 

71 

285 

7.4 

31 

567 

25.6 

60 

211 

14.4 

31 

561 

900 

31 

1,033 

30 

992 

8.0 

70 

239 

13.0 

31 

1.039 

13.8 

69 

288 

10.1 

31 

1,067 

23.6 

56 

217 

11.1 

31 

1,024 

IB. 8 

51 

88 

3.9 

850 

31 

1,518 

30 

1,462 

5.1 

74 

235 

16.7 

31 

1,619 

10.8 

71 

296 

11.8 

31 

1,563 

20.1 

58 

211 

6.4 

31 

1,613 

16.7 

45 

300 

1.0 

BOO 

31 

2,029 

16.1 

39 

178 

9.1 

30 

1,964 

2.3 

76 

234 

17,9 

31 

2,023 

8.7 

59 

300 

14.2 

31 

2,074 

16.1 

65 

217 

2.6 

31 

2,027 

13.4 

43 

306 

6.6 

750 

31 

2,582 

15.1 

34 

184 

10.6 

30 

2,470 

-   .4 

71 

232 

21,2 

31 

2,5  64 

6.7 

44 

296 

16.7 

31 

2,613 

12.4 

58 

102 

1.0 

31 

2,662 

9.8 

44 

296 

9.7 

700 

31 

3,158 

10.8 

37 

211 

11.8 

30 

3.024 

-  3.2 

67 

233 

20.8 

31 

3,119 

3.8 

39 

299 

16.3 

31 

3,195 

9.9 

53 

113 

2.9 

31 

3,136 

6.8 

46 

286 

14.4 

650 

31 

3,769 

6.0 

41 

214 

13.8 

30 

3,600 

-  6.6 

66 

236 

21.2 

31 

3.716 

.7 

33 

297 

21.0 

31 

3,800 

5,2 

49 

102 

3.1 

31 

3,732 

1.7 

47 

281 

17.3 

600 

31 

4,420 

.8 

46 

204 

14.2 

30 

4,228 

-10.4 

61 

238 

24.3 

31 

4,356 

-  2.6 

33 

298 

25.1 

31 

4,454 

1,4 

46 

119 

2.7 

31 

4.378 

-  2.6 

43 

271 

21.6 

550 

31 

6,104 

-  4,6 

46 

196 

14.2 

30 

4,890 

-14.4 

57 

238 

25.1 

31 

5,032 

-  6.8 

297 

26.4 

31 

5,143 

-  2,3 

39 

130 

3,3 

31 

5,066 

-  7.4 

41 

270 

24.7 

500 

31 

6,856 

-  9.3 

216 

15.3 

30 

5,611 

-18.7 

64 

242 

28.4 

31 

5,779 

-11.6 

294 

30.1 

31 

5,902 

-  6.7 

37 

106 

3.6 

31 

5,799 

-12.4 

33 

269 

23.7 

450 

31 

6,660 

-14.3 

232 

18.3 

30 

6,383 

-23.7 

49 

244 

29.7 

31 

6,673 

-17.0 

297 

33.0 

31 

6,711 

-11,9 

31 

102 

4.3 

31 

6,586 

-18.3 

265 

26.6 

400 

31 

7,544 

-20.7 

233 

23.1 

30 

7,241 

-29.5 

46 

246 

30.3 

31 

7,451 

-23.3 

295 

37.3 

31 

7,609 

-17,7 

76 

5.2 

31 

7,464 

-24,5 

267 

30.3 

350 

31 

9,618 

-27.8 

231 

29.3 

30 

8,180 

-36.3 

41 

249 

33.8 

31 

8,415 

-30.3 

297 

42.9 

31 

6,596 

-24,5 

66 

5.6 

31 

8,422 

-31.7 

267 

34.4 

300 

31 

9,607 

-36.1 

228 

34.0 

30 

9,232 

-44,2 

253 

36.1 

31 

9,493 

-38.3 

296 

51.9 

31 

9,699 

-33,1 

47 

7.6 

31 

9,494 

-39.8 

269 

44.1 

250 

31 

10.847 

-45,4 

228 

42,6 

30 

10.431 

-51,3 

254 

37.3 

31 

10,724 

-46.6 

298 

63.7 

31 

10,956 

-43,1 

44 

9.7 

31 

10,716 

-48.5 

268 

53.8 

200 

31 

12,304 

-54.2 

226 

60.3 

30 

11,871 

-53.5 

252 

30.7 

31 

12,176 

-53.6 

299 

64.9 

30 

12,422 

-54.1 

44 

10.3 

31 

12,162 

-54,2 

266 

67.5 

175 

31 

13,153 

-58.3 

230 

47.4 

30 

12,731 

-52,3 

249 

29.3 

31 

13,033 

-66,0 

299 

54.0 

30 

13,268 

-60.0 

32 

8.7 

31 

13,017 

-54.6 

266 

54.2 

150 

31 

14,114 

-61.7 

233 

38.9 

30 

13,731 

-51.3 

249 

23.9 

31 

14,014 

-56.7 

299 

47.0 

30 

14,217 

-65,6 

31 

10.1 

31 

14,002 

-55.6 

270 

38.9 

125 

31 

16,237 

-63.3 

237 

24.1 

30 

14,916 

-51.2 

248 

19.8 

31 

15,164 

-57.9 

300 

33.8 

29 

15,315 

-68.4 

63 

7.4 

31 

15,160 

-57.1 

275 

26.9 

100 

31 

16,607 

-63.6 

211 

8.9 

30 

16,368 

-50,5 

245 

15.2 

31 

16,669 

-58,3 

298 

23.7 

29 

16,651 

-66.1 

33 

7.0 

31 

16,569 

-67.8 

279 

19.1 

80 

31 

17,983 

-61.3 

128 

4.1 

29 

17,324 

-49,9 

249 

10.3 

31 

17,978 

-56.7 

306 

12.6 

29 

IB, 002 

-64.3 

70 

10.3 

31 

17,972 

-56.6 

299 

9.7 

70 

30 

18,824 

-59.3 

90 

5.2 

29 

18.694 

-49.3 

246 

8.5 

31 

18,831 

-56,2 

325 

8.6 

29 

18,635 

-61.4 

79 

11.8 

31 

19,829 

-55,8 

317 

6.9 

60 

30 

19,783 

-57.6 

85 

7.8 

29 

19,708 

-49,2 

244 

6.8 

31 

19,815 

-63,4 

351 

4.5 

29 

19,787 

-58.6 

60 

13.6 

30 

19,912 

-64.5 

359 

3.7 

50 

30 

20,940 

-56.3 

82 

10.5 

29 

20,904 

-49.1 

247 

3.7 

31 

20,994 

-51.3 

62 

4.5 

29 

20,938 

-66.2 

86 

18.1 

29 

20,986 

-62,8 

42 

6.2 

40 

30 

22,371 

-63.0 

85 

11.3 

28 

22,378 

-48.6 

245 

2.3 

31 

22,450 

-49.6 

86 

4.9 

29 

22,364 

-63,9 

90 

23.3 

29 

22,430 

-51.0 

67 

4.9 

30 

27 

24,239 

-50.0 

84 

14.4 

27 

24,273 

-47.6 

76 

1.6 

29 

24,346 

-47.4 

81 

7.8 

29 

24,226 

-50,4 

90 

27.8 

29 

24,314 

-48.1 

86 

5.1 

25 

27 

25,435 

-48.2 

90 

16.3 

25 

25,477 

-46.8 

117 

3.1 

25 

25,555 

-45,8 

95 

11.7 

29 

25,420 

-48.7 

91 

29,1 

29 

26,619 

-46.6 

75 

6.1 

20 

22 

26,907 

-46.1 

92 

17,7 

25 

26.960 

-45.4 

106 

2.3 

17 

27,046 

-43.7 

79 

12.2 

26 

26,898 

-45.5 

88 

32.1 

23 

26,999 

-44.5 

78 

6.8 

15 

19 

28,828 

-43.1 

83 

17.7 

22 

28.877 

-43.2 

69 

6.4 

12 

28,989 

-41.4 

18 

28,813 

-43.6 

95 

33.0 

16 

28,911 

-41.6 

236 

2.7 

10 

7 

31.572 

-39.2 

19 

31.642 

-38.4 

86 

4.7 

7 

31,542 

-39.6 

7 

16 

34,140 

-33.7 

76 

7.4 

5 

12 

36,494 

-30.1 

4 

5 

38,168 

-25.8 
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RAWINSONDE  DATA 


Average  monthly  valu 


AUGUST    1963 


GRAND  JUNCTION.  COLO. 

GREAT  FALLS 

MONT. 

GREEN  BAY 

WIS 

GREENSBORO 

N.  C 

, 

GUAM, 

MARIANA  IS. 

856  MB 

890  M8 

991  MB 

985  MB 

997  MB 

L 

11 

M 

£■ 
^ 

Wind 

M 

Wind 

3 

£- 

3 

Wind 

M 

£■ 

^ 

Wind 

■k 

t 
^ 

Wind 

Ji 

0* 

s 

1 

1 

S 

« 

I 

a 
.2 

1 

? 

a 

1 

1 

1 

11 

s 

Ji 

1 

s 
1 

1 

a 

Ji 
e 
> 
a 

1 

h 

S 
1 

a 

a 

e2 

> 

a 

1 
& 

1 

^1 

JI 

ja 
1 
1 

1 

1 

1 

1 

1 

ii 

1 
1 
1 

a 

a 

H 

a 

1 

1 

1 

SURFACE 

31 

1.474 

19.0 

60 

134 

3.9 

31 

1,123 

13.3 

59 

238 

4,9 

31 

210 

13.2 

94 

285 

2.1 

31 

273 

19.0 

86 

326 

1.0 

31 

^w 

25.3 

95 

96 

3.6 

1000 

31 

99 

31 

123 

31 

132 

31 

143 

31 

83 

960 

31 

648 

31 

665 

31 

673 

16.0 

72 

307 

6.8 

687 

20.6 

68 

331 

3.3 

31 

537 

24.0 

67 

100 

11.1 

900 

31 

1.025 

31 

1.030 

31 

1,027 

13.6 

70 

308 

7.0 

1,062 

18.4 

63 

307 

5.6 

31 

1,008 

21.6 

64 

99 

11.7 

830 

31 

1.623 

19.5 

68 

132 

4.9 

31 

1.515 

16.4 

46 

232 

3.3 

31 

1.507 

10.9 

68 

304 

9.3 

1,641 

16.4 

70 

279 

9.1 

31 

1.604 

18.6 

84 

96 

10.9 

800 

31 

2.046 

18.2 

55 

135 

8.6 

31 

2.028 

13.7 

45 

223 

2.1 

31 

2.011 

8.5 

60 

308 

12.4 

2,054 

12.4 

70 

278 

12.2 

31 

2.024 

16.0 

63 

96 

11.1 

750 

31 

2.696 

15.0 

57 

162 

4.9 

31 

2.566 

9.9 

50 

229 

4.5 

31 

2,540 

6.1 

62 

306 

15.5 

2,698 

9.7 

62 

285 

14.2 

31 

2,571 

13.3 

76 

96 

12.0 

700 

31 

3.177 

11.0 

61 

232 

4.9 

31 

3.139 

6.0 

51 

241 

10.3 

31 

3.106 

3.6 

45 

307 

19.2 

3,165 

6,9 

50 

288 

15.0 

31 

3.150 

10.2 

71 

96 

11.1 

650 

31 

3.787 

6.3 

66 

246 

5.6 

31 

3.737 

1.9 

52 

246 

13.2 

31 

3.702 

.5 

39 

305 

22.0 

3,769 

3.7 

46 

287 

15.5 

31 

3.764 

6.7 

67 

93 

10.9 

600 

31 

4.443 

1.2 

72 

246 

6.6 

31 

4.382 

-  3.0 

51 

247 

17,1 

31 

4.343 

-  3.4 

39 

301 

26.4 

4,418 

.3 

37 

284 

17.1 

31 

4.416 

2.8 

64 

91 

10.7 

560 

31 

5.135 

-  3.7 

73 

242 

7.2 

31 

5.069 

-  7.9 

48 

247 

23,3 

31 

5.019 

-  7.4 

302 

28.6 

5,108 

-  3.5 

38 

284 

19.2 

31 

5.114 

-  1.3 

61 

90 

10.3 

500 

31 

5.885 

-  8.0 

64 

236 

10.1 

31 

5.801 

-13.0 

42 

245 

26.4 

31 

5,762 

-12.0 

301 

32.2 

5,860 

-  7.7 

34 

283 

22.0 

31 

6.872 

-  6.8 

58 

96 

9.1 

»50 

31 

6.693 

-13.0 

57 

244 

11.1 

31 

6,690 

-18.5 

36 

244 

29.5 

31 

6.564 

-17.4 

300 

34.8 

6,671 

-12.8 

280 

22.9 

31 

6.690 

-10.7 

58 

100 

6.7 

400 

31 

7.685 

-18.7 

51 

249 

16.5 

31 

7,466 

-24.6 

248 

29,9 

31 

7.432 

-23.6 

301 

39.4 

7.563 

-18.9 

31 

263 

25.3 

31 

7.589 

-16.1 

52 

96   6.6 

350 

31 

8.565 

-26.0 

46 

249 

20.4 

31 

8,424 

-31.8 

246 

35,7 

31 

8.394 

-30.6 

300 

46.8 

8.543 

-26.1 

280 

26.8 

31 

8.582 

-22.7 

61 

107 

4.1 

300 

31 

9.661 

-34.6 

43 

244 

26.0 

31 

9,496 

-39.8 

248 

45,8 

31 

9.471 

-38.6 

302 

33.2 

9.640 

-34.7 

283 

30.1 

31 

9.694 

-30.9 

46 

117 

2.1 

250 

31 

10.908 

-44.5 

243 

33.2 

31 

10,719 

-48.5 

251 

64.0 

31 

10.701 

-46.9 

302 

63.9 

10.888 

-44,4 

285 

34.6 

31 

10.961 

-41.0 

274 

.6 

200 

30 

12.366 

-54.8 

246 

40.6 

31 

12,166 

-53.7 

249 

52.8 

31 

12.164 

-53.9 

299 

66.0 

12.347 

-55.2 

287 

37.5 

31 

12.436 

-53.6 

102 

1.7 

176 

30 

13.210 

-59.6 

251 

39.2 

31 

13,024 

-63.7 

250 

46.6 

31 

13.009 

-55,3 

300 

61.8 

13.190 

-60.2 

268 

35.5 

30 

13.281 

-60.9 

14 

3.1 

160 

30 

14.164 

-63.9 

252 

29.7 

30 

14,008 

-55.0 

250 

36,5 

31 

13.989 

-56.9 

303 

48.6 

14.141 

-64.3 

269 

30.1 

30 

14,221 

-68.6 

25 

6.0 

126 

30 

15.270 

-67.4 

252 

20.4 

29 

15.167 

-56.2 

251 

26.4 

31 

15.138 

-58.5 

302 

35.9 

15.253 

-65.4 

287 

20.6 

30 

15.290 

-76,6 

67 

10.1 

100 

30 

16.616 

-66.1 

243 

8.5 

29 

16.582 

-57.2 

254 

15.7 

31 

16.540 

-58.3 

309 

24.1 

16.608 

-65.3 

286 

13.8 

29 

16,562 

-77.1 

61 

21.0 

80 

30 

17.981 

-62.6 

209 

1.4 

29 

17,996 

-56.4 

278 

7.8 

31 

17.948 

-56.9 

321 

12.0 

17.960 

-61.4 

336 

4.5 

28 

17,870 

-70.3 

90 

31.9 

70 

30 

18.818 
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69 

40.6 

29 

18.705 

-47.3 

233 

6.2 

31 

18,845 

-61.3 

78 

14.4 

26 

19.612 

-63.1 

88 

34.8 

27 

19,747 

-49,9 

220 

6.2 

17 

19.557 

-64.9 

87 

52.1 

29 

19.716 

-47.4 

219 

5.4 

31 

19,799 

-58.9 

81 

17.5 

26 

20.742 

-69.9 

85 

36.2 

27 

20,940 

-49.4 

208 

4.3 

17 

20.690 

-57.6 

91 

45.3 

29 

20.922 

-47.3 

212 

3.1 

31 

20,950 

-56.2 

89 

21.2 

26 
24 

22.143 

-67.6 

87 

37.1 

26 

22,408 

-49,0 

152 

1.6 

17 

22.115 

-54.3 

106 

11.3 

29 

22.398 

-47.1 

154 

1.9 

30 

22.377 

-53.9 

88 

27.8 

23.974 

-53.5 

88 

30.3 

25 

24,308 

-47.2 

117 

2.5 

17 

23.968 

-52.1 

281 

11.3 

26 

24.312 

-46.0 

100 

3.1 

30 

24.237 

-50.9 

94 

32.6 

24 

25.154 

-51.2 

88 

23.9 

25 

25,516 

-46.3 

105 

2.5 

17 

25.156 

-50.0 

285 

13.6 

27 

26,524 

-45.3 

94 

4.5 

30 

25.429 

-49.4 

91 

33.8 

22 

26.613 

-48.5 

85 

23.3 

21 

25.996 

-46.4 

122 

2.7 

17 

26.624 

-47.5 

285 

14.8 

27 

27,016 

-44.5 

92 

3.9 

29 

26.909 

-45.3 

90 

37.7 

21 

28.523 

-46.6 

87 

27.0 

17 

2B.937 

-42.6 

81 

5.1 

15 

28.533 

-46.6 

290 

9.7 

24 

26,948 

-42.7 

90 

5.1 

26 

26.845 

-41.6 

65 

42.0 

10 
7 

16 

31,257 

-42.7 

87 

28.9 

6 

31,729 

-38.6 

12 

31.241 

-44.1 

87 

3.1 

16 

31,668 

-39.2 

13 

31.611 

-37.8 

9 

33.656 

-41.7 

6 

34,067 

-37.2 
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LANDERt  WYO, 

LAS  VEGAS, 

NEV. 

LI  HUE,  HAWAIIt 

LITTLE  ROCK 

(  ARK 

, 

MCGRATH.  ALASKA 

832  M 

B 

937  M 

P 

1013  MB 

1007  MB 

1001  MB 

3 

_  S 
if 

u 

I 
1 

1 

i 

O 

1 

Wind 

_  a 

h 

f 

1 
1 

> 

1 

Wind 

II 

2o 

3 
f 

« 
1 

1 
1 

1 

M 

? 
£ 

Wind 

z  ■§ 

S 

1 

9 

i 
1 

B 

1 

Wind 

i  1 
Zo 

1 

H 

• 
> 

Wind 

■is 

II 

J 

1 

g 
& 

1 

1 

1 

1 

1 

1 

1 

SURFACE 

31 

lt696 

14.7 

57 

235 

2.6 

660 

25.8 

39 

208 

5.2 

31 

36 

25.0 

75 

62 

9.7 

31 

79 

21.8 

90 

344 

.4 

31 

103 

9.6 

88 

196 

6.4 

1000 

31 

110 

78 

31 

146 

24.1 

76 

66 

12.0 

31 

138 

23.0 

85 

226 

1.2 

31 

110 

200 

3.6 

950 

31 

550 

530 

31 

596 

20.2 

84 

74 

15.0 

31 

590 

23.9 

66 

231 

6.4 

31 

534 

9.1 

76 

191 

10.3 

900 

31 

1.024 

1,015 

26.6 

34 

202 

7.4 

31 

1,069 

16.9 

81 

77 

17.7 

31 

1,061 

21.2 

65 

252 

6.4 

31 

984 

6.7 

76 

198 

12.0 

S50 

31 

1.518 

1.516 

23.2 

37 

203 

6.2 

31 

1.545 

13.7 

82 

76 

11.8 

31 

1,555 

18.0 

63 

277 

5.2 

31 

1,452 

4.3 

78 

209 

10.9 

SOO 

31 

2.034 

16.9 

43 

269 

1.2 

2,041 

19.2 

42 

200 

9.9 

31 

2,064 

11.7 

63 

88 

11.7 

31 

2,072 

15,2 

56 

294 

5.4 

31 

1,944 

2.1 

73 

209 

13.0 

750 

31 

2.577 

14,0 

44 

232 

2.1 

2,589 

14.7 

49 

193 

11.5 

31 

2.594 

10.8 

33 

99 

7.8 

31 

2,612 

12.0 

53 

312 

5.4 

31 

2,462 

-   .2 

70 

208 

14.2 

700 

31 

3.161 

10.5 

42 

229 

6.2 

3,172 

10.1 

52 

176 

12.2 

31 

3.166 

8.2 

29 

39 

5.6 

31 

3,192 

8.7 

48 

326 

6.1 

31 

3.014 

-  3.1 

70 

209 

16.6 

650 

31 

3.766 

5,9 

45 

247 

10.6 

3,781 

5.6 

56 

180 

13.6 

31 

3,773 

6.2 

26 

103 

3.6 

31 

3,797 

5.4 

45 

348 

5.1 

31 

3,596 

-  6,2 

65 

214 

15,5 

600 

31 

4.423 

.6 

50 

253 

14.0 

4,434 

.8 

50 

182 

12.4 

31 

4,424 

1.7 

23 

169 

1.2 

31 

4,452 

1.6 

41 

328 

4.5 

31 

4,222 

-  9.5 

66 

214 

14,0 

550 

31 

5.109 

-  4.9 

53 

258 

15.7 

5,116 

-  3.4 

38 

190 

10,7 

31 

6,116 

-  2.4 

23 

244 

2.9 

31 

6,143 

-  2.1 

337 

3.9 

31 

4,881 

-13,2 

57 

218 

13.4 

500 

31 

5.859 

-10.0 

46 

254 

18.6 

5,876 

-  7,8 

214 

11,7 

31 

5,870 

-  7.2 

23 

243 

6.8 

31 

6,900 

-  6.3 

326 

3.3 

31 

5,611 

-17.8 

56 

222 

15.0 

450 

31 

6.660 

-15.3 

39 

250 

21.0 

6.681 

-13,1 

225 

14.6 

31 

6,677 

-12.9 

27 

243 

9.9 

31 

6,711 

-11,8 

322 

4.5 

31 

6,378 

-23.0 

53 

228 

18,3 

400 

31 

7.545 

-21.4 

246 

26.2 

7,575 

-19.2 

231 

16,7 

31 

7,572 

-19.0 

29 

249 

11.7 

31 

7,609 

-18,0 

318 

7.6 

31 

7,246 

-28.9 

49 

234 

16.7 

350 

31 

8.516 

-28.3 

248 

34.6 

8,655 

-26,2 

229 

20.2 

31 

8,552 

-26,0 

27 

261 

13.8 

31 

8,593 

-24.9 

328 

10.1 

31 

8.187 

-35,4 

51 

236 

20.0 

300 

31 

9.603 

-36.4 

249 

42.9 

9,653 

-34.5 

221 

26.0 

31 

9,649 

-34.4 

25 

256 

24.5 

31 

9,696 

-33.1 

338 

11.5 

31 

9.244 

-42.8 

247 

22,9 

250 

31 

10.844 

-45.5 

247 

52.6 

10,904 

-43,6 

217 

31.3 

31 

10,897 

-44,4 

259 

32.2 

31 

10,952 

-42.7 

333 

14.4 

31 

10.453 

-50.3 

232 

22.1 

200 

31 

12.298 

-55.3 

248 

60.8 

12,370 

-63,8 

220 

38.3 

31 

12,353 

-56,1 

258 

40.8 

31 

12,422 

-53.3 

333 

16.3 

31 

11,895 

-52.7 

240 

16,9 

175 

31 

13.142 

-58,9 

253 

56.3 

13,218 

-58.8 

224 

36.9 

31 

13,189 

-62.4 

260 

41.6 

31 

13.269 

-59.5 

327 

16.3 

31 

12,760 

-50.9 

241 

15.7 

150 

31 

14,104 

-61.2 

253 

44.1 

14,175 

-63.1 

229 

29.9 

31 

14.129 

-67.3 

254 

37.1 

31 

14.222 

-64.7 

327 

15.2 

31 

13,764 

-50.4 

241 

15.9 

125 

31 

15.230 

-63.2 

255 

27.4 

15,288 

-65.8 

232 

19.2 

31 

15,222 

-68.8 

247 

22.7 

31 

15,325 

-68.1 

340 

11.8 

31 

14,953 

-60.6 

238 

13.4 

100 

31 

16.602 

-62.1 

256 

13.2 

16,644 

-65.5 

204 

3.0 

31 

16.562 

-67.7 

170 

4.3 

31 

16,665 

-67.4 

348 

6.8 

31 

16,410 

-49.9 

244 

9.9 

80 

31 

17,990 

-59.8 

330 

2,1 

18,009 

-62.4 

135 

4,1 

31 

17,912 

-65.3 

"1 

16.3 

31 

18,024 

-62.9 

49 

8.7 

31 

17,670 

-49.6 

238 

8.2 

70 

31 

18.835 

-58.9 

54 

4.3 

18,844 

-60.3 

105 

6.0 

31 

18,727 

-63.2 

39 

22.7 

31 

18,857 

-60.7 

62 

7.8 

31 

16,743 

-49,3 

236 

5.4 

60 

31 

19.798 

-57.0 

64 

7.0 

30 

19,805 

-57.7 

88 

9.1 

31 

19,677 

-61.6 

86 

27.8 

31 

19,816 

-58.0 

73 

9.9 

31 

19,755 

-49,0 

238 

4.1 

50 

30 

20,958 

-55.0 

71 

10.1 

30 

20,961 

-55.6 

83 

13,0 

31 

20.811 

-59.8 

88 

30.9 

31 

20,971 

-55.7 

84 

12.2 

31 

20,962 

-48.3 

231 

2,9 

40 

29 

22,396 

-52.4 

77 

12.6 

28 

22,393 

-63.3 

90 

15,5 

30 

22.215 

-57,6 

89 

34.8 

30 

22,399 

-53.0 

91 

17.1 

30 

22,419 

-46.4 

172 

1,7 

30 

27 

24,272 

-49.4 

82 

12.4 

26 

24,256 

-60.5 

91 

18.3 

30 

24,048 

-54,1 

90 

37.7 

29 

24,263 

-50.5 

88 

21.2 

30 

24.317 

-47,4 

96 

3,1 

25 

25 

25,473 

-47.4 

83 

12.4 

26 

26,448 

-46.7 

91 

20.8 

30 

25,223 

-52,0 

89 

36.9 

29 

25,457 

-48.6 

90 

23.9 

27 

26,521 

-46.3 

101 

3,9 

20 

23 

26,946 

-45,2 

06 

13.0 

18 

26,926 

-46.4 

91 

22.1 

29 

26,678 

-49,4 

90 

35.4 

29 

26,934 

-46.0 

90 

26.0 

24 

27,013 

-45.4 

104 

4,1 

15 

16 

28,860 

-42.5 

94 

14.2 

8 

28,865 

-43,0 

27 

28,585 

-46,0 

87 

34.2 

23 

28,857 

-43.8 

89 

30.3 

11 

28,918 

-42.6 

10 

5 

31,663 

-39.8 

23 

31,311 

-41.4 

91 

38.3 

10 

31,621 

-38.8 

7 

21 

33.755 

-37.9 

90 

42.3 

5 

17 

36.091 

-34,1 

02 

49.0 

4 

9 

37.661 

-31,4 

MAJURO.  MARSH 

ALL 

S. 

MARCUS  IS,,  N 

.  PAC 

IFIC 

MEDFORD,  OREG, 

MERIDA,  MEXICO 

MIAMI,  FLA.  * 

2/ 

1009  ►■ 

6 

1012  M 

B 

970  MR 

1016  ► 

B 

1015  MB 

SURFACE 

31 

3 

27.4 

84 

87 

5,2 

29 

9 

27.3 

80 

86 

6.6 

31 

401 

13,8 

76 

183 

.6 

31 

11 

22.9 

97 

63 

5.4 

31 

4 

25.2 

89 

355 

2.5 

1000 

31 

86 

26.8 

84 

84 

6,2 

29 

111 

26.6 

81 

104 

7.0 

31 

142 

31 

138 

24.3 

91 

91 

8.0 

31 

137 

26.4 

79 

51 

2.9 

950 

31 

5  36 

23.8 

84 

39 

8,5 

29 

666 

23.2 

64 

102 

8.4 

31 

582 

16,5 

63 

269 

2.3 

31 

690 

23.0 

83 

111 

11.3 

31 

569 

23,3 

77 

119 

5.8 

900 

31 

1.012 

20.9 

84 

95 

9.7 

29 

1.036 

20.3 

81 

99 

7.0 

31 

1,039 

16.0 

62 

284 

2.1 

31 

1,061 

20.7 

76 

107 

11.1 

31 

1,061 

20,4 

70 

121 

5.8 

650 

31 

1.506 

17.9 

82 

95 

10,7 

29 

1.529 

17.5 

73 

93 

6.6 

31 

1,521 

13.0 

64 

54 

1.6 

31 

1,554 

18.1 

68 

107 

10.7 

31 

1,654 

17,6 

65 

122 

5.6 

800 

31 

2.025 

15.4 

31 

95 

10.7 

29 

2.046 

15.0 

67 

90 

6.0 

31 

2.030 

11.3 

55 

152 

1.9 

31 

2,072 

15.3 

65 

100 

8.7 

31 

2.071 

14,6 

60 

127 

4.3 

750 

31 

2.571 

12.8 

75 

94 

10.9 

29 

2,589 

12.3 

60 

86 

6.6 

31 

2,565 

8.2 

50 

203 

6.6 

31 

2,605 

12.3 

59 

102 

8.9 

31 

2.608 

11,7 

63 

108 

3,1 

700 

31 

3,160 

9.9 

71 

94 

12.0 

29 

3,167 

9.3 

65 

31 

5.6 

31 

3,133 

4.7 

46 

208 

8.9 

31 

3,193 

8.9 

57 

96 

8.5 

31 

3,190 

8,6 

47 

114 

2.9 

650 

31 

3.764 

6.5 

72 

96 

12.6 

29 

3,776 

6.4 

52 

80 

6.0 

31 

3,727 

1.0 

36 

214 

11.5 

31 

3,795 

5.6 

63 

96 

8.7 

31 

3,794 

5.5 

44 

107 

2.9 

600 

31 

4.418 

2.8 

71 

94 

14.0 

29 

4,428 

1.4 

48 

82 

6.0 

31 

4,373 

-  2.8 

221 

16.0 

31 

4,465 

1.9 

46 

94 

9.3 

31 

4,452 

1.8 

39 

74 

1.9 

550 

31 

5.112 

-  1.0 

70 

94 

15.0 

29 

5,119 

-  2.5 

41 

87 

2.7 

31 

5,050 

-  7.2 

222 

19.2 

31 

5,139 

-  2.3 

47 

89 

9.5 

31 

5,141 

-  2.4 

37 

74 

•  4 

500 

31 

5,875 

-  5.0 

65 

90 

14,8 

29 

5,875 

-  6.9 

37 

83 

1.9 

31 

5,794 

-12.3 

225 

22.0 

31 

6,904 

-  7.0 

51 

86 

9.1 

31 

5,900 

-  7,1 

36 

113 

.2 

450 

31 

6,694 

-10,0 

59 

91 

15.7 

29 

6,689 

-11.8 

37 

81 

1.4 

31 

6,583 

-18.1 

223 

25.3 

31 

6,712 

-12.0 

47 

74 

8.0 

31 

6.709 

-12,3 

33 

16 

1.2 

40O 

31 

7,598 

-15.4 

53 

93 

14.0 

29 

7,583 

-17.9 

38 

11 

1.2 

31 

7,460 

-24.8 

229 

29.1 

31 

7,613 

-17.3 

40 

72 

5.8 

31 

7,607 

-18.1 

26 

32 

1.2 

350 

31 

8,593 

-22.3 

47 

90 

14.2 

29 

8.666 

-24.7 

329 

3.1 

31 

6,417 

-32.2 

229 

33.6 

31 

8,597 

-24.3 

34 

37 

5.1 

31 

8.591 

-26.2 

26 

51 

2.7 

300 

31 

9,707 

-30.6 

44 

90 

11.1 

29 

9,672 

-33.2 

319 

5.2 

31 

9,486 

-40.4 

229 

39,6 

31 

9.699 

-33.1 

7 

2.1 

31 

9.693 

-33,4 

24 

73 

4.1 

250 

31 

10,975 

-41.0 

99 

11.7 

29 

10,927 

-43,1 

319 

7.6 

31 

10.706 

-46.3 

227 

45,6 

31 

10,963 

-43,0 

283 

6.4 

31 

10.947 

-43,3 

90 

2.9 

2  00 

31 

12,451 

-53.6 

86 

12.8 

29 

12.392 

-54.8 

306 

8.7 

31 

12.153 

-63.2 

228 

47.0 

30 

12,415 

-54.9 

283 

6.6 

31 

12,412 

-54,9 

57 

5.1 

175 

31 

13,296 

-60.8 

79 

11.8 

29 

13,233 

-60,9 

307 

9.9 

31 

13,013 

-53.2 

229 

41.8 

30 

13.255 

-61.0 

311 

8.2 

31 

13.254 

-60,7 

64 

4.7 

150 

31 

14,236 

-68.7 

81 

12.4 

29 

14,179 

-66.2 

334 

8.7 

31 

14,004 

-54.3 

231 

36,0 

30 

14,200 

-66.6 

12 

6.4 

31 

14,201 

-66.9 

56 

4.7 

125 

31 

15,306 

-76.5 

93 

12.0 

28 

15,272 

-70.1 

37 

11,1 

31 

16.166 

-56.3 

231 

24.9 

30 

15,291 

-69.9 

62 

10.5 

31 

15,298 

-69.4 

59 

9.1 

100 

30 

16,577 

-79.1 

91 

18.1 

28 

16,597 

-69.3 

63 

11.7 

31 

16.577 

-67.6 

223 

16.5 

30 

16,615 

-70.7 

74 

20.4 

31 

16,626 

-69.0 

78 

12.4 

80 

29 

17,868 

-71.6 

90 

31.7 

27 

17,945 

-64,6 

79 

17.5 

31 

17,965 

-57.3 

209 

5.4 

29 

17,952 

-66.4 

82 

25,6 

30 

17,972 

-65.3 

88 

17.3 

70 

29 

18.663 

-67.3 

91 

39.8 

27 

18.761 

-63,2 

83 

21,6 

31 

18,831 

-56.7 

170 

4.3 

29 

18,767 

-63.3 

80 

28.4 

30 

16,791 

-62.6 

83 

21.8 

60 

29 

19,602 

-63,1 

89 

44,1 

27 

19,714 

-61.3 

87 

25.4 

30 

19,806 

-56.0 

118 

4.9 

28 

19,718 

-61.3 

79 

30.7 

29 

19,744 

-60.9 

88 

27,2 

50 

29 

20,737 

-57.5 

89 

42.2 

26 

20,852 

-56.8 

89 

30.9 

30 

20,966 

-54.6 

94 

6.0 

28 

20,854 

-58.9 

82 

34.8 

29 

20,864 

-58,4 

93 

32.4 

40 

28 

22,161 

-53.6 

94 

15.9 

26 

22,258 

-67.0 

88 

32,6 

30 

22.401 

-52.7 

85 

7.2 

27 

22.261 

-56.1 

83 

38.9 

29 

22,298 

-55,2 

96 

36.3 

30 

27 

24,021 

-51.4 

266 

6.6 

26 

24,092 

-63.5 

88 

40.2 

30 

24.269 

-49,9 

81 

9.9 

26 

24,106 

-51.9 

85 

36.3 

29 

24,150 

-51,6 

92 

36.9 

25 

26 

25,210 

-50.0 

262 

9.5 

23 

25,268 

-61.2 

68 

39,4 

30 

26,465 

-48,3 

82 

10.9 

26 

26,295 

-43.7 

62 

33.6 

29 

25,338 

-49,7 

91 

37.3 

20 

25 

26,676 

-48.2 

263 

7.2 

23 

26,726 

-48.7 

86 

42.7 

30 

26,942 

-45,9 

86 

13.2 

23 

26,766 

-46.5 

79 

32.1 

28 

26,807 

-46,8 

86 

38.1 

15 

23 

26.584 

-46.1 

278 

3.7 

23 

28,631 

-45.2 

83 

42.2 

29 

28,864 

-43.7 

90 

13,4 

12 

28,691 

-42.1 

80 

26.6 

26 

26,730 

-43,6 

87 

38,3 

10 

20 

31.303 

-43,4 

103 

9.9 

23 

31,355 

-42.0 

39 

43.9 

25 

31,607 

-40.2 

93 

16,5 

6 

31,438 

-38.2 

23 

31,474 

-40.1 

87 

44.7 

7 

5 

33.720 

-43,2 

21 

33.783 

-39.6 

87 

50.1 

22 

34,054 

-36.7 

100 

20.8 

21 

33,953 

-34.0 

93 

46,2 

5 

17 

36.082 

-36,6 

18 

36.424 

-32,5 

9 

36,333 

-29.6 

MIDLAND.  7 

EXAS 

^ 

MONTGOMERY, 

ALA 

NANTUCKET, 

MASS 

NASHVILLE, 

TENN 

N.  Y,  INT.  AP 

IDLEUILD 

917  ► 

B 

1009  ^ 

6 

1013  N 

B 

996  » 

B 

1014  MB 

SURFACE 

31 

874 

21.3 

70 

152 

3.5 

31 

61 

22.7 

94 

345 

,8 

31 

14 

18.6 

90 

222 

3.7 

31 

177 

19.4 

95 

113 

1.0 

31 

5 

19,4 

77 

284 

4.9 

1000 

31 

112 

31 

141 

23.3 

69 

303 

1.7 

31 

121 

18.4 

63 

232 

6.2 

31 

132 

31 

127 

19,3 

71 

269 

6.4 

950 

31 

563 

31 

592 

23.7 

72 

299 

3.9 

31 

557 

17.3 

70 

265 

11.3 

31 

580 

21.5 

73 

260 

3.7 

31 

571 

17.4 

67 

294 

9.7 

900 

31 

1.035 

23.6 

53 

166 

9.3 

31 

1.063 

20.9 

71 

276 

6.0 

31 

1.022 

14.4 

67 

270 

12.6 

31 

1.045 

16.8 

70 

265 

5.8 

31 

1,028 

14.3 

68 

286 

10.7 

850 

31 

1,533 

21.2 

61 

189 

17.5 

31 

1,656 

17.7 

71 

261 

7.2 

31 

1,503 

11.3 

67 

269 

14.6 

31 

1.6  34 

15.9 

65 

287 

7.6 

31 

1,510 

11.6 

65 

265 

12.8 

800 

31 

2,056 

17,7 

64 

186 

9.7 

31 

2,073 

14.3 

71 

264 

6.6 

31 

2,008 

8.6 

61 

269 

16.3 

31 

2,047 

13.6 

49 

297 

7.6 

31 

2,015 

8.8 

60 

263 

15.3 

750 

31 

2,604 

13,7 

60 

166 

5.2 

31 

2,610 

11.3 

63 

265 

7.0 

31 

2,533 

6.6 

55 

271 

19.6 

31 

2,669 

10.9 

44 

303 

7.6 

31 

2,553 

6,1 

55 

261 

18.6 

700 

31 

3,183 

9.7 

61 

112 

4.7 

31 

3,190 

8.2 

58 

276 

6.2 

31 

3,102 

3.0 

48 

270 

20.8 

31 

3,161 

7.8 

39 

309 

9.1 

31 

3,111 

3.4 

46 

280 

20.2 

650 

31 

3,791 

5.4 

66 

99 

6.6 

31 

3,795 

6.3 

46 

291 

5.1 

31 

3,692 

.0 

38 

266 

23.9 

31 

3,769 

4.5 

37 

308 

10.7 

31 

3,713 

,7 

37 

281 

22.7 

600 

31 

4,444 

1.2 

62 

121 

5.6 

31 

4,449 

1.6 

39 

293 

4.9 

31 

4,336 

-  3.5 

32 

267 

27.8 

31 

4,416 

.8 

35 

302 

11.3 

31 

4,348 

-  2.7 

32 

280 

26.2 

550 

31 

5,134 

-  2,6 

52 

142 

5.4 

31 

6,142 

-  2.0 

31 

297 

3.9 

31 

5,010 

-  7,5 

267 

29.9 

31 

5.106 

-  3.0 

301 

13.4 

31 

5,033 

-  6,8 

279 

29.1 

50O 

31 

5,890 

-  7.0 

45 

145 

6.0 

31 

5,897 

-  6.2 

331 

2.5 

31 

5,756 

-12,2 

266 

34.0 

31 

5,856 

-  7.4 

304 

15.7 

31 

6,771 

-11.6 

34 

279 

33.2 

450 

31 

6,700 

-11.7 

37 

133 

6.6 

30 

6,712 

-11.3 

350 

3.9 

31 

6,644 

-17.4 

263 

37.3 

31 

6,669 

-12,5 

308 

17,1 

31 

6.574 

-17.1 

277 

36.9 

400 

31 

7,599 

-17.3 

34 

117 

5.8 

30 

7,609 

-17.7 

352 

6.2 

31 

7,428 

-23.5 

267 

41.8 

31 

7,569 

-18.7 

309 

16.8 

31 

7,445 

-23.1 

277 

39.4 

350 

31 

8,535 

-24,3 

31 

91 

6.6 

29 

8,593 

-24,7 

335 

8.2 

31 

8,391 

-30.7 

267 

45.1 

31 

8,640 

-25.7 

311 

20.6 

31 

8,409 

-30,3 

277 

44.3 

300 

31 

9,690 

-32.9 

33 

78 

7.6 

29 

9,696 

-33.0 

340 

9.5 

31 

9,466 

-39.1 

266 

48.6 

31 

9,639 

-34.1 

316 

22,9 

31 

9,467 

-38.3 

276 

46.0 

250 

31 

10.946 

-42.9 

64 

7.8 

29 

10,952 

-42.9 

332 

10.7 

31 

10,693 

-47.4 

269 

55.4 

31 

10,888 

-44.2 

313 

28.7 

31 

10.717 

-47.6 

281 

67.1 

200 

31 

12.414 

-54.2 

56 

10.1 

29 

12.421 

-54.2 

329 

12.4 

31 

12,146 

-62.9 

270 

57.9 

31 

12,349 

-54,8 

321 

28,6 

31 

12.167 

-64.1 

281 

56,3 

175 

31 

13.259 

-60.0 

51 

10.5 

29 

13,266 

-60.0 

331 

12.8 

31 

13,004 

-54.7 

268 

52.1 

31 

13,193 

-59,9 

312 

26.0 

30 

13.019 

-65.4 

277 

53.2 

150 

31 

14,209 

-65.4 

62 

9.5 

29 

14,218 

-65.0 

347 

12.2 

31 

13,967 

-66.3 

264 

42.3 

31 

14,145 

-64.3 

313 

25.6 

30 

13,997 

-57.2 

279 

45.3 

125 

31 

15,308 

-69.3 

71 

8.2 

28 

15,317 

-68.7 

368 

7.8 

31 

15.139 

-58.0 

264 

32.2 

31 

15.253 

-66,5 

319 

18.6 

30 

15,146 

-66.5 

277 

33.6 

100 

31 

16,639 

-69,0 

45 

7.6 

28 

16,654 

-67.7 

33 

5.4 

31 

16.545 

-57.9 

267 

22,6 

31 

16.604 

-65.9 

321 

9.1 

29 

16,647 

-68.5 

280 

22.1 

80 

31 

17,987 

-65.3 

76 

11.6 

28 

18,016 

-62.4 

62 

3.0 

31 

17,956 

-55.8 

253 

10.5 

31 

17.968 

-62.7 

18 

7.2 

28 

17,964 

-56.4 

274 

10.7 

70 

31 

18,815 

-63,1 

82 

12.6 

26 

18,850 

-60.1 

72 

10.7 

31 

16.806 

-54.1 

237 

5.6 

31 

18.809 

-69.6 

43 

5.8 

26 

18,620 

-54.8 

272 

4.6 

60 

31 

19,758 

-60,4 

64 

15.0 

26 

19,811 

-57,9 

78 

14,4 

31 

19,800 

-53.1 

183 

3.7 

30 

19.769 

-56.7 

79 

8.9 

26 

19,794 

-53.6 

107 

3.1 

50 

30 

20,904 

-57.7 

67 

18.5 

26 

20,966 

-56,6 

88 

20.2 

31 

20,977 

-51,9 

114 

6.2 

30 

20.931 

-64.4 

90 

11.6 

28 

20,971 

-52.0 

102 

6,8 

40 

30 

22,320 

-55.3 

69 

24,7 

26 

22,396 

-63,1 

91 

23.5 

31 

22,427 

-50.5 

102 

6.9 

28 

22.372 

-62.0 

91 

15.6 

27 

22,419 

-50.3 

102 

8,5 

30 

30 

24.168 

-52.0 

91 

29,9 

25 

24,261 

-50.3 

93 

29.1 

31 

24,312 

-48.0 

93 

13.6 

28 

24,241 

-50,0 

89 

18.6 

24 

24,311 

-48,0 

99 

11.1 

25 

29 

25,356 

-49.4 

90 

29.1 

25 

26,457 

-47.8 

93 

31.5 

30 

25,519 

-46.1 

87 

15.5 

26 

25,439 

-48.2 

66 

21.6 

22 

26,517 

-46,4 

96 

12.8 

20 

28 

26,825 

-46.9 

88 

29.9 

24 

26,937 

-46.6 

39 

31,1 

29 

27,012 

-43.7 

86 

18,6 

26 

26,915 

-46.0 

68 

25.3 

18 

26,999 

-44,4 

89 

15.7 

15 

28 

23,743 

-44.0 

84 

34.6 

19 

28,857 

-42.3 

80 

33.2 

29 

26,958 

-40,4 

88 

22.5 

23 

28,840 

-43.1 

90 

28.0 

10 

28,937 

-41,7 

10 

25 

31,490 

-39.4 

86 

40.4 

9 

31,629 

-37.7 

26 

31,743 

-35,6 

96 

20.6 

16 

31,601 

-38.9 

85 

33.0 

7 

20 

33,960 

-35.1 

91 

43.9 

24 

34,253 

-30,9 

88 

20.6 

12 

34,106 

-34.3 

87 

36.5 

5 

16 

36,301 

-31.9 

92 

39,8 

19 

36,645 

-26,7 

10 

36,460 

-30.3 

* 

10 

37,868 

-28.7 

See    reference    note    at    end   of    table 
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NORTH  PLATTE 
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OAKLAND.  CALIF. 

. 

OKLAHOMA  CITY 

,  OKLA, 

1007  MB 

1015  MB 

919  MB 

1014  MB 

970  MB 

o 

Z    I 

S 

M 

1 
« 

1 

1 

Si 

■a 

Wind 

■^  1 

if 
1  J 

Z  0 

'S 

1 
B 
H 

1 

1 

> 
13 

Wind 

2  0 

M 
? 

s 

1 

1 

1 

e 

1 

1 

Wind 

■o  = 
11 

1 

M 

1 
1 

1 
1 

a 

1 
1 

1 
1 

Wind 

1  s 

1 

1 

1 

a 

a 
e2 

-3 

a 

Wind 

11 

1 

1 

1 

1 

1 

1 

d 

1 
« 

§ 

1 

s 

1 

to 

SURFACE 

30 

7 

7.4 

90 

147 

.6 

9 

21.1 

86 

228 

2.6 

31 

846 

17.3 

87 

102 

2.9 

31 

6 

13.3 

84 

276 

3.1 

31 

392 

22.0 

81 

146 

4,9 

1000 

30 

67 

186 

2.1 

136 

21.6 

76 

244 

3.7 

31 

115 

31 

120 

13.3 

84 

251 

4.3 

31 

124 

950 

30 

489 

5,2 

86 

211 

3.9 

581 

20.4 

68 

270 

6.6 

31 

558 

31 

566 

17.5 

50 

267 

6.0 

31 

575 

24.5 

65 

133 

11.3 

900 

30 

928 

3,1 

85 

211 

6.6 

1.048 

17.1 

67 

276 

7.4 

31 

1.026 

19.0 

76 

139 

4.9 

31 

1.018 

20.0 

25 

299 

7.4 

31 

1.048 

23.6 

53 

203 

15.9 

850 

30 

1.391 

1.9 

81 

215 

9.3 

1.534 

14.3 

66 

274 

9.3 

31 

1.617 

19.4 

59 

209 

4.1 

31 

1.509 

18.5 

21 

284 

6.2 

31 

1.545 

20.5 

52 

228 

11.3 

900 

30 

1.879 

•  2 

75 

223 

9.7 

2.045 

11.4 

64 

275 

12.6 

31 

2.037 

17.2 

51 

249 

5.2 

31 

2,025 

15.4 

22 

265 

4.9 

31 

2.066 

16.8 

54 

251 

6.4 

750 

30 

2.389 

-  2.1 

76 

228 

12.2 

2.530 

8.3 

52 

274 

15.5 

31 

2.682 

13.7 

62 

273 

6,0 

31 

2,565 

12.1 

20 

258 

5.1 

31 

2.607 

13.1 

64 

278 

3.3 

700 

30 

2.941 

-  4.9 

72 

219 

14.0 

3.150 

6.0 

41 

279 

16.3 

31 

3.163 

9.7 

48 

266 

4.7 

31 

3,143 

8.5 

22 

234 

6.6 

31 

3.191 

9.1 

55 

241 

1.2 

650 

30 

3.517 

-  7.9 

67 

221 

15.2 

3.751 

3.0 

33 

283 

18.5 

31 

3,772 

5.6 

48 

264 

6.2 

31 

3,747 

4.6 

24 

226 

9.1 

31 

3.797 

5.4 

49 

182 

.2 

600 

30 

4.140 

-11.4 

62 

216 

17.7 

4.399 

36 

279 

21.0 

31 

4,424 

1.1 

48 

258 

9.9 

31 

4,398 

.2 

25 

221 

10.5 

31 

4.451 

1.6 

42 

166 

.6 

550 

30 

4.797 

-16.5 

57 

225 

18.3 

5.083 

-  4.3 

33 

274 

22.1 

31 

5,111 

-  3.6 

51 

266 

11.8 

31 

5,080 

-  4.5 

25 

223 

12.4 

31 

5.140 

-  2.5 

40 

208 

1.7 

500 

30 

5.515 

-20,1 

52 

213 

21.2 

5,335 

-  8.5 

276 

26.0 

31 

5,864 

-  8.4 

53 

269 

13.8 

31 

6,835 

-  9.6 

23 

231 

15.5 

31 

5.699 

-  6.9 

37 

272 

1.9 

itiO 

30 

6.281 

-25.4 

62 

226 

24.1 

6.641 

-13.6 

279 

28.4 

31 

6,674 

-13.3 

49 

279 

16.5 

31 

6,634 

-15.3 

22 

236 

20.8 

31 

6.705 

-11.9 

283 

1.4 

400 

30 

7.134 

-31.4 

48 

228 

26.0 

7.631 

-19.9 

277 

32.2 

31 

7,561 

-19.2 

43 

279 

18.3 

31 

7,621 

-21.8 

23 

236 

24.7 

31 

7.605 

-18.1 

306 

2.5 

350 

30 

8.065 

-38.3 

231 

31.3 

8.503 

-26.8 

276 

34.4 

31 

8,641 

-26.3 

37 

277 

23.7 

31 

8,490 

-29.1 

24 

234 

29.1 

31 

8,539 

-25.1 

327 

5.1 

300 

30 

9.109 

-46.3 

227 

31.1 

9.601 

-35.2 

275 

37.3 

31 

9.636 

-34.6 

33 

277 

28.2 

31 

9,573 

-37.7 

24 

232 

35.4 

31 

9.692 

-33.1 

322 

8.2 

250 

30 

10.310 

-60.0 

225 

32.6 

10.844 

-44.3 

275 

43.1 

31 

10,883 

-44.5 

277 

34.2 

31 

10,306 

-46.8 

232 

42.0 

31 

10.943 

-43.0 

323 

11.3 

200 

30 

11.772 

-48.1 

231 

27.6 

12.300 

-66.0 

279 

49.7 

31 

12,341 

-55.1 

277 

39.6 

31 

12.257 

-54.1 

229 

47.2 

31 

12.414 

-54.6 

326 

14.2 

175 

30 

12.653 

-47.6 

236 

23.9 

13.143 

-59.7 

279 

47.4 

31 

13.164 

-59.7 

280 

40.6 

31 

13,110 

-56.0 

229 

44.5 

31 

13.258 

-60.2 

326 

12.3 

150 

30 

13.671 

-48.0 

233 

21.6 

14.098 

-62.4 

285 

37.1 

31 

14.139 

-63.2 

280 

35.9 

31 

14.063 

-58.9 

231 

39.0 

31 

14.208 

-66.5 

333 

9.7 

125 

30 

14,872 

-47.9 

235 

17.5 

15.219 

-63.3 

281 

24.9 

31 

15.252 

-65.5 

283 

24.1 

31 

15.222 

-60.7 

231 

28.6 

31 

16.306 

-68.5 

340 

3.2 

100 

30 

16.344 

-47.7 

226 

10.7 

16.590 

-62.9 

284 

14.6 

30 

16.610 

-64.1 

290 

12.0 

31 

16.606 

-61.3 

223 

13.4 

31 

16.644 

-67.7 

356 

4.3 

80 

30 

17.816 

-47.8 

223 

10.3 

17.978 

-59.3 

296 

4.5 

30 

17.987 

-61.0 

344 

6.2 

31 

17,992 

-60.6 

171 

4.7 

30 

17,994 

-63.9 

58 

8.0 

70 

30 

18.699 

-47.7 

223 

7.2 

18.822 

-66.9 

68 

1.9 

30 

18,824 

-59.4 

41 

4.5 

31 

13.834 

-59.3 

121 

5.8 

30 

18,824 

-61.3 

70 

9.5 

60 

27 

19.721 

-47.7 

220 

4.9 

19.301 

-64.9 

90 

6.9 

30 

19.793 

-56.8 

68 

7.4 

31 

19.795 

-57.6 

94 

9.1 

30 

19,780 

-68.3 

74 

U.l 

50 

27 

20.925 

-47.6 

205 

2.5 

20.970 

-63.2 

86 

13.6 

30 

20.956 

-54.6 

77 

7.8 

31 

20.951 

-55.9 

90 

10.7 

29 

20,933 

-55.8 

84 

13.0 

40 

26 

22,401 

-47.3 

161 

1.9 

22.416 

-51.0 

91 

17.9 

29 

22.392 

-52.0 

82 

9.5 

31 

22.379 

-63.5 

83 

12.4 

23 

22,363 

-53.3 

89 

18.3 

30 

26 

24.306 

-46.4 

99 

2.1 

23 

24.302 

-48.1 

91 

21.2 

29 

24.269 

-49.1 

87 

12.0 

31 

24.238 

-51.3 

91 

16.1 

26 

24,226 

-50.1 

87 

24.1 

25 

26 

25,518 

-45.6 

95 

3.5 

23 

25.510 

-46.4 

92 

21.0 

29 

25.471 

-47.4 

35 

14.8 

31 

25.423 

-49.4 

91 

18.5 

25 

25,423 

-43,3 

88 

25.1 

20 

24 

27.001 

-44.7 

81 

3.7 

22 

26.997 

-44.0 

87 

22.9 

29 

26.953 

-45.4 

86 

15.9 

30 

26,897 

-47.3 

91 

21.0 

25 

26,899 

-46.1 

38 

26.3 

15 

21 

28.927 

-42.7 

86 

4.7 

9 

26.935 

-41.0 

27 

28.833 

-43.0 

66 

20.0 

30 

28.809 

-45.0 

88 

23.3 

20 

28.826 

-43.1 

92 

28.0 

10 

10 

31.756 

-38.4 

27 

31.642 

-39.2 

85 

20.3 

29 

31,541 

-40.7 

91 

26.8 

10 

31.585 

-39.8 

7 

26 

34.118 

-35.0 

84 

22.3 

25 

34,016 

-36.5 

94 

27.4 

5 

21 

36.477 

-31.4 

18 

36.369 

-31.9 

90 

33.6 

4 

9 

37.987 

-23.1 

OLYMPIA*  V 

(ASH. 

OMAHA.  NE 

BR. 

PEORIA,  I 

LL. 

PITTSBURGH,  PA 

PONAPE.  CAROLINE  IS. 

1011  ^ 

B 

969  ^ 

B 

994  ^ 

B 

975  MB 

1004  MB 

SURFACE 

31 

58 

11.7 

93 

206 

2.1 

31 

403 

18.7 

87 

98 

1.7 

31 

200 

16.4 

90 

147 

.8 

31 

353 

14.7 

86 

272 

1.6 

31 

39 

24.6 

96 

144 

2.5 

1000 

31 

152 

13.2 

81 

202 

1.9 

31 

131 

31 

146 

31 

133 

31 

73 

25.2 

91 

149 

2.3 

950 

31 

584 

13.0 

73 

163 

.6 

31 

573 

19.7 

77 

139 

1.0 

31 

538 

19.2 

72 

249 

2.7 

31 

577 

16.6 

78 

270 

4.9 

31 

520 

24.2 

80 

131 

1.7 

900 

31 

1,040 

12.4 

62 

7 

.8 

31 

1.040 

19.0 

64 

250 

4.9 

31 

1.052 

17.2 

65 

279 

6.2 

31 

1,034 

14.3 

75 

282 

8.4 

31 

l.OOO 

21.3 

82 

103 

2.5 

850 

31 

1.518 

10.8 

63 

230 

.8 

31 

1.530 

17.3 

55 

270 

8.2 

31 

1.539 

15.0 

64 

293 

10.1 

31 

1,515 

11.4 

74 

239 

U.l 

31 

1.495 

13.6 

82 

93 

4.9 

800 

31 

2.021 

8.6 

44 

226 

2.3 

31 

2.046 

14.9 

50 

285 

9.5 

31 

2.051 

12.6 

60 

304 

13.6 

31 

2.021 

9.2 

60 

288 

14.0 

31 

2.015 

15.6 

81 

99 

5.6 

750 

31 

2.550 

5.6 

40 

222 

5.4 

31 

2.586 

11.7 

49 

299 

12.0 

31 

2.589 

9.9 

49 

302 

16.9 

31 

2.556 

7.3 

46 

290 

17.1 

31 

2.558 

13.1 

78 

96 

7.4 

700 

31 

3,113 

2.2 

38 

219 

7.0 

31 

3.164 

8.1 

51 

302 

14.0 

31 

3.161 

6.8 

45 

300 

19.4 

31 

3.120 

5.0 

38 

290 

21.0 

31 

3.141 

10.1 

73 

93 

9.6 

650 

31 

3.702 

-  1.5 

37 

214 

6.5 

31 

3.767 

4.5 

48 

293 

15.5 

31 

3.762 

3.5 

37 

299 

21.2 

31 

3.718 

1.9 

35 

290 

24.3 

31 

3.754 

6.7 

73 

93 

9.9 

600 

31 

4.341 

-  5.6 

33 

214 

10.9 

31 

4.421 

.7 

45 

292 

17.1 

31 

4.412 

,1 

34 

293 

23.9 

31 

4.363 

-  2.0 

292 

26.8 

31 

4.410 

2.9 

73 

91 

13.4 

550 

31 

5.007 

-10.2 

215 

12.6 

31 

5,104 

-  3.7 

42 

290 

17.9 

31 

5.095 

-  4.0 

37 

299 

25.6 

31 

5.042 

-  5.9 

291 

29.3 

31 

5,106 

-  1.0 

68 

91 

14.0 

500 

31 

6.746 

-15.1 

216 

14.8 

31 

5,862 

-  8.2 

43 

287 

22.1 

31 

5.848 

-  8.8 

34 

298 

27.8 

31 

5.791 

-10.7 

290 

32.6 

31 

5,867 

-  5.1 

62 

88 

16.1 

450 

31 

6.526 

-21.0 

221 

16.5 

31 

6,664 

-13.5 

41 

290 

22.7 

31 

6.651 

-14.0 

34 

293 

29.5 

31 

6.687 

-16.1 

289 

34.2 

31 

6,685 

-10.0 

61 

90 

15.0 

400 

31 

7,393 

-27.7 

220 

18.6 

31 

7,559 

-19.6 

43 

297 

27.4 

31 

7.542 

-19.9 

298 

32.6 

31 

7.471 

-22.5 

289 

37.9 

31 

7,590 

-15.4 

49 

94 

14.6 

350 

31 

3.338 

-35.1 

221 

21.8 

31 

6.538 

-26.5 

40 

296 

33.2 

31 

8.619 

-26.9 

303 

35.4 

31 

3.439 

-29.3 

292 

42.9 

31 

8,585 

-22.3 

46 

96 

13.0 

300 

31 

9,396 

-42.8 

226 

25.1 

31 

9.633 

-34.9 

297 

35.4 

31 

9.612 

-36.2 

301 

41.6 

31 

9.522 

-37.1 

292 

47.8 

31 

9,699 

-30.6 

43 

97 

10.5 

250 

31 

10.606 

-49.0 

225 

30.5 

31 

10.880 

-44.7 

295 

42.9 

31 

10.856 

-44.8 

303 

48.4 

31 

10.760 

-46.8 

293 

58.7 

31 

10.968 

-40.8 

95 

U.l 

200 

31 

12.062 

-50.7 

226 

29.5 

31 

12.337 

-66.5 

294 

49.5 

31 

12.314 

-54.8 

302 

53.6 

31 

12.216 

-54.1 

293 

63.1 

31 

12.446 

-53.6 

90 

11.7 

175 

31 

12.932 

-50.5 

226 

26.2 

31 

13.130 

-59.8 

294 

60.3 

31 

13.159 

-58.8 

299 

50.7 

31 

13.063 

-56.4 

293 

53.3 

31 

13.289 

-60,9 

91 

13.2 

150 

31 

13.935 

-51.3 

228 

23.1 

31 

14.136 

-62.6 

296 

41.2 

31 

14.120 

-61.6 

302 

45.1 

31 

14,041 

-53.9 

295 

47.2 

31 

14.230 

-68.8 

89 

13.8 

125 

31 

15.114 

-53.4 

222 

17.9 

31 

15,256 

-64.1 

296 

29.9 

31 

15.245 

-62.8 

302 

32.2 

30 

16,182 

-60.4 

294 

34.3 

31 

15.298 

-76.8 

66 

16.1 

100 

31 

16.546 

-54.7 

223 

10.9 

31 

16,622 

-63.4 

305 

16.5 

31 

16.613 

-62.3 

308 

18.1 

30 

16,573 

-60.6 

291 

23.3 

30 

16.666 

-79.4 

87 

20.0 

80 

31 

17.973 

-54.7 

214 

4.7 

31 

13,000 

-61.0 

331 

8.6 

31 

18.003 

-59.9 

329 

10.5 

30 

17,969 

-58.2 

299 

9.7 

29 

17.859 

-71.5 

91 

29.5 

70 

31 

18,830 

-54.4 

179 

2.6 

31 

13.841 

-58.8 

11 

7.4 

31 

18.364 

-57.6 

369 

6.4 

30 

18.318 

-56.6 

309 

4.3 

29 

18.652 

-63.4 

83 

39.0 

60 

31 

19.816 

-53.8 

129 

2.9 

31 

19.806 

-56.6 

54 

7.2 

30 

19.816 

-55.4 

40 

7.6 

30 

19.795 

-54.6 

33 

1.9 

29 

19.583 

-63.3 

86 

46.8 

50 

31 

20.989 

-53.0 

96 

2.5 

31 

20.969 

-54.2 

74 

6.6 

30 

20.985 

-53.0 

70 

6.8 

30 

20.967 

-52.6 

104 

7.0 

28 

20.728 

-66.6 

89 

40.4 

40 

30 

22.426 

-51.7 

77 

5.4 

31 

22.409 

-51.4 

81 

3.7 

30 

22.431 

-50.9 

95 

7.4 

30 

22.415 

-50.8 

95 

9.5 

27 

22.154 

-53.5 

81 

14.2 

30 

29 

24.302 

-48.9 

61 

6.2 

30 

24,238 

-49.1 

62 

9.3 

30 

24.313 

-43.2 

84 

11.3 

30 

24.297 

-48.5 

90 

12.0 

26 

24,010 

-51.4 

269 

8.5 

25 

26 

25,500 

-47.1 

74 

8.2 

30 

25,489 

-47.2 

86 

12.2 

30 

25.518 

-47.0 

37 

13.0 

30 

25.601 

-47.0 

92 

14.0 

24 

25,197 

-49.3 

276 

11.7 

20 

20 

26,985 

-44.8 

73 

7.6 

23 

26,968 

-46.0 

89 

13.3 

30 

27.002 

-44.9 

83 

16.1 

27 

26.982 

-45.3 

92 

15.2 

22 

26.668 

-48.0 

282 

10.9 

15 

9 

28.903 

-42.0 

23 

28,892 

-42.8 

87 

11.6 

30 

23.936 

-42.2 

65 

20.2 

27 

28.913 

-42.7 

89 

17.3 

19 

28.576 

-45.9 

291 

7.8 

10 

9 

31.682 

-38.9 

23 

31.711 

-38.2 

35 

21.6 

26 

31.671 

-38.8 

92 

19.6 

14 

31.283 

-44.0 

7 

26 

34.192 

-34.1 

79 

23.9 

25 

34.133 

-36.6 

86 

22.0 

5 

24 

36.553 

-30.2 

88 

24.7 

24 

36.477 

-33.2 

PORTLANDt 

ME. 

RAPID  CITY, 

S.  D( 

K. 

ST.  CLOUD. 

MINN 

ST.  PAUL  IS. 

ALA 

>KA 

SALEM.  OF 

EG. 

1011  V 

B 

906  M 

B 

978  f 

B 

1012  ► 

B 

1011  f 

B 

SURFACE 

31 

20 

15.4 

89 

272 

1.7 

31 

966 

17.2 

67 

293 

.6 

316 

15.1 

92 

184 

1.0 

31 

10 

7.2 

93 

231 

6.2 

31 

61 

12.1 

94 

218 

1.0 

1000 

31 

110 

15.9 

80 

271 

3.5 

31 

116 

126 

31 

110 

7.2 

91 

231 

7.8 

31 

152 

13.8 

83 

311 

.8 

950 

31 

646 

14.9 

72 

286 

6.6 

31 

557 

566 

17,6 

81 

214 

4.9 

31 

535 

6.3 

88 

237 

13.2 

31 

585 

13.6 

78 

1 

4.1 

900 

31 

1.003 

12.4 

71 

280 

6.4 

31 

1.026 

13.2 

63 

253 

.6 

1.025 

16.3 

73 

248 

5.1 

31 

974 

5.0 

81 

241 

13.0 

31 

1.041 

12.3 

71 

341 

3.1 

860 

31 

1.481 

9.7 

69 

278 

10.7 

31 

1,518 

16.9 

52 

232 

6.6 

1.510 

13.8 

66 

296 

7.2 

31 

1.440 

3.8 

74 

245 

13.2 

31 

1.521 

11.5 

60 

281 

2.9 

BOO 

31 

1.962 

6.8 

67 

276 

13.0 

31 

2,037 

16.7 

47 

237 

5.2 

2,020 

11.4 

53 

306 

10.1 

31 

1.932 

2.1 

69 

245 

12.8 

31 

2.025 

9.6 

48 

238 

2.7 

750 

31 

2.508 

4.1 

58 

274 

16.1 

31 

2,576 

13.3 

47 

262 

6.6 

2,555 

8.5 

55 

306 

13.0 

31 

2,463 

-   .2 

63 

248 

15.7 

31 

2.556 

6.4 

46 

233 

5.2 

700 

31 

3.069 

1.2 

52 

273 

18.6 

31 

3,160 

9.2 

50 

271 

8.5 

3,124 

5.2 

49 

307 

17.3 

31 

3,001 

-  2.7 

56 

246 

16.1 

31 

3.122 

3.1 

44 

226 

3.0 

650 

31 

3.656 

-  1.9 

45 

269 

22.1 

31 

3,763 

4.6 

52 

274 

10.5 

3.720 

1.9 

44 

307 

21.8 

31 

3,585 

-  5.5 

54 

244 

18.6 

31 

3.713 

-   .9 

44 

220 

10.9 

600 

31 

4.295 

-  5.4 

40 

271 

26.1 

31 

4,416 

-  '.3 

50 

277 

13.4 

3j 

4.363 

-  2.1 

41 

306 

23.3 

31 

4,211 

-  3.7 

49 

242 

20.8 

31 

4,353 

-  5.0 

41 

213 

13.3 

550 

31 

4.966 

-  9.5 

39 

270 

25,3 

31 

6.095 

-  6.2 

50 

279 

17.1 

5.045 

-  6.6 

37 

303 

24.9 

31 

4,676 

-12.6 

47 

242 

22.5 

31 

5.023 

-  9.5 

37 

218 

15.3 

500 

31 

5.705 

-14.2 

37 

268 

29.1 

31 

6.846 

-10.2 

44 

232 

21.4 

5.792 

-11,4 

36 

301 

28.6 

31 

5,603 

-17.0 

47 

245 

25.1 

31 

5.761 

-14,4 

32 

222 

17.9 

450 

31 

6.485 

-19.7 

35 

267 

30.9 

31 

6.647 

-15.2 

34 

276 

24.3 

6.538 

-16,6 

300 

32.4 

31 

6,380 

-22.2 

44 

247 

27.0 

31 

6,546 

-20.1 

225 

20.8 

400 

31 

7,361 

-26.3 

266 

34.6 

31 

7.531 

-21.0 

33 

273 

23.2 

7.468 

-22.7 

298 

37.3 

31 

7,242 

-28.2 

45 

246 

26.6 

31 

7,414 

-26.6 

226 

25.3 

350 

31 

8,313 

-33.4 

265 

38.5 

31 

8.503 

-28.2 

271 

33,8 

8,436 

-29.4 

298 

45.1 

31 

8,185 

-35.3 

43 

246 

27.8 

31 

8.364 

-33.7 

227 

31.6 

300 

31 

9,376 

-41,0 

262 

42.3 

31 

9.590 

-36.6 

270 

42.2 

9.518 

-37.4 

297 

53.0 

31 

9.242 

-43.0 

245 

29.5 

31 

9,427 

-41.6 

229 

35.7 

250 

31 

10,597 

-48.0 

264 

48.6 

31 

10.826 

-46.2 

268 

50.5 

10.754 

-46.5 

295 

62.2 

31 

10.449 

-50.7 

241 

34.6 

31 

10,641 

-49.2 

229 

40.8 

200 

30 

12,053 

-51.4 

266 

45.6 

31 

12.278 

-55.7 

270 

57.7 

12.206 

-54.6 

293 

66.9 

31 

11.890 

-52.4 

250 

33.0 

31 

12,092 

-51.4 

227 

38.7 

175 

30 

12,919 

-52.2 

265 

42.7 

31 

13.122 

-69.0 

270 

54.2 

13.067 

-56.3 

292 

60.0 

31 

12.756 

-51.2 

251 

30.5 

31 

12.961 

-50.9 

229 

34.2 

150 

29 

13,918 

-53.4 

262 

41.0 

31 

14.082 

-61.3 

273 

45.3 

14.030 

-68.1 

296 

50.9 

30 

13.757 

-51.5 

25? 

26.8 

31 

13,961 

-52.3 

231 

26.4 

125 

29 

15.087 

-54.8 

263 

31.7 

31 

16.211 

-62.1 

275 

29.5 

15.174 

-69.3 

301 

35.7 

30 

14,941 

-51.4 

251 

20.0 

31 

15,134 

-54.5 

226 

20.8 

100 

26 

16.516 

-54.5 

263 

19.2 

31 

16.591 

-61.3 

279 

15.7 

16.571 

-59.4 

306 

23.7 

30 

16,369 

-51.0 

250 

15.5 

31 

16,557 

-65.6 

226 

14.0 

80 

70 

28 

17.947 

-53.4 

262 

9.3 

30 

17.977 

-59.4 

307 

7.2 

17,974 

-57.6 

312 

13.2 

29 

17,838 

-50.3 

239 

U.l 

31 

17.978 

-55.5 

206 

5.3 

28 

18.810 

-52.4 

240 

5.6 

30 

18.321 

-57.7 

357 

5.2 

30 

18,822 

-56.1 

329 

10.6 

23 

13.725 

-50.1 

239 

3.7 

31 

18.832 

-65.1 

185 

3.5 

60 

28 

19.808 

-51.4 

181 

2.9 

30 

19.792 

-56.4 

39 

5.2 

30 

19.600 

-54.9 

348 

7.4 

23 

19.723 

-49.8 

233 

6.2 

31 

19.816 

-54.6 

114 

4.1 

50 

28 

20.995 

-60.4 

121 

4.6 

30 

20.954 

-54.5 

62 

7.0 

30 

20,969 

-53.3 

16 

5.3 

28 

20.917 

-49.4 

221 

3.9 

31 

20.985 

-53.8 

115 

4.7 

40 
30 
25 
20 
15 

27 

22.450 

-49.2 

107 

6.2 

30 

22.392 

-51.5 

72 

7.2 

30 

22,414 

-50.7 

62 

6.2 

23 

22.381 

-48.7 

206 

1.9 

29 

22.421 

-52.1 

66 

5.6 

26 

24.345 

-47.2 

97 

8.9 

30 

24.272 

-48.7 

79 

8.2 

29 

24,303 

-48.3 

75 

6.6 

27 

24.280 

-47,4 

152 

2.1 

29 

24.296 

-49.3 

81 

6.6 

23 

26.558 

-46,2 

93 

9.7 

29 

25.471 

-47.1 

78 

8.7 

23 

25,503 

-46.7 

78 

7.2 

27 

25.488 

-46.3 

110 

2.7 

26 

25.492 

-47.4 

87 

8.4 

15 

27.045 

-42.9 

85 

11.7 

28 

26,953 

-44.9 

83 

8.9 

24 

26,996 

-44.4 

76 

3.0 

23 

26.931 

-44.9 

127 

4.3 

24 

26.973 

-45.1 

86 

6.9 

7 

29.009 

-39.7 

24 

28.684 

-42.1 

85 

10.9 

15 

28,922 

-42.0 

77 

10.7 

14 

23.904 

-42.6 

127 

4.9 

22 

26.903 

-42.2 

87 

6.7 

10 

5 

31,612 

-39.5 

5 

31.693 

-39.5 

5 

31.690 

-38.8 

3 

31.684 

-37.5 

ote  at  end  of  table 
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SALT  LAKE  CITY.  UfAH 

SAN  ANTONIO, 

TEXAS 

SAN  DIE&O,  CALIF. 

SAN  JUAN,  P 

«  R. 

SANTA  MONICA. 

CALIF. 

872  M 

B 

988  M 

" 

999  M 

R 

1014  MB 
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II 
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1 
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J3 
t 
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0 

CO 
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1 

1 

1 

§ 
1 

1 

& 

I 

SURFACE 

31 

1.288 

20.2 

52 

160 

8.2 

31 

243 

24.1 

85 

170 

2.1 

31 

124 

18.6 

88 

316 

1.6 

31 

6 

25.9 

85 

110 

4.5 

31 

38 

18.1 

36 

34 

.6 

1000 

31 

89 

31 

134 

31 

113 

306 

1.7 

31 

130 

25.5 

83 

103 

9.1 

31 

116 

17.8 

87 

123 

.6 

950 

31 

538 

31 

585 

21.9 

33 

190 

10.5 

31 

554 

18,6 

65 

9 

.6 

31 

580 

22.9 

82 

104 

12.8 

31 

560 

18.6 

66 

105 

3.9 

900 

31 

1.015 

31 

1,054 

20.3 

69 

188 

13.8 

31 

1,021 

22.1 

32 

303 

1.6 

31 

1,052 

20.2 

78 

103 

14.0 

31 

1,022 

21.1 

30 

116 

2.3 

850 

31 

1.512 

22.3 

42 

161 

12,6 

31 

1,547 

18.5 

60 

156 

10.3 

31 

1,517 

21.0 

29 

250 

2,9 

31 

1,544 

17.4 

75 

101 

14.0 

31 

1,516 

20.3 

24 

230 

2,9 

800 

31 

2.037 

20.0 

39 

176 

13.2 

31 

2,065 

15.4 

60 

131 

6.6 

31 

2,039 

18.1 

35 

223 

4.7 

31 

2,061 

14.9 

67 

99 

11.8 

31 

2,036 

17.5 

26 

228 

6.4 

750 

31 

2.592 

16.2 

39 

201 

11.3 

31 

2,605 

12,2 

57 

lie 

5.2 

31 

2,582 

14.3 

39 

194 

5.6 

31 

2,600 

12.2 

57 

101 

11.5 

31 

2,580 

14,2 

29 

215 

9.3 

700 

31 

3.172 

11.8 

43 

221 

9.9 

31 

3,185 

8.7 

52 

107 

3.9 

31 

3,168 

10.2 

44 

186 

7.0 

31 

3,182 

6.9 

51 

98 

9.1 

31 

3,162 

10.4 

205 

8.9 

650 

31 

3.787 

6.6 

51 

225 

9.9 

31 

3.793 

5.2 

46 

96 

4.5 

31 

3,771 

6.0 

43 

183 

6.3 

31 

3,785 

5.3 

45 

104 

8.0 

31 

3,770 

6.3 

198 

8.5 

600 

31 

4.438 

1.0 

59 

215 

11.3 

31 

4.445 

1.5 

39 

104 

4.7 

31 

4,431 

1.8 

40 

191 

7.8 

31 

4,442 

1.6 

43 

94 

6.8 

31 

4,427 

2.0 

199 

9.1 

560 

31 

5.127 

-  4,6 

65 

220 

12.0 

31 

5.133 

-  2.5 

36 

99 

6.6 

31 

5,120 

-  2,2 

35 

197 

7.0 

31 

5,131 

-  2.2 

39 

105 

6,4 

31 

5,115 

-  2.5 

217 

8.2 

500 

31 

5.875 

-  9.8 

55 

229 

14.0 

31 

5.892 

-  7.0 

33 

103 

7.8 

31 

5,881 

-  6,6 

218 

7.2 

31 

5.890 

-  6.3 

36 

87 

4.9 

31 

5,874 

-  7,3 

222 

10.3 

450 

31 

6.680 

-14.9 

41 

227 

18.3 

30 

6,702 

-12,1 

92 

8.5 

31 

6,691 

-12.1 

223 

10.1 

31 

6.700 

-11.2 

76 

4.7 

31 

6,680 

-12.7 

228 

13.2 

400 

31 

7.564 

-20.4 

236 

22.7 

30 

7,598 

-18.1 

86 

10.5 

31 

7,590 

-18.5 

226 

12.0 

31 

7,602 

-17.3 

73 

3.9 

31 

7,576 

-19.1 

229 

16.1 

350 

31 

8.539 

-27,4 

237 

28.0 

30 

8,581 

-25.4 

75 

12,3 

31 

8,571 

-25.8 

226 

15.0 

31 

8,588 

-24.6 

87 

3.9 

31 

8,555 

-26.6 

227 

19.0 

300 

31 

9.631 

-35.7 

235 

34.4 

30 

9,681 

-33,9 

6B 

15.7 

31 

9,670 

-34.1 

219 

19.0 

31 

9,691 

-33.1 

89 

2.5 

31 

9,649 

-35.2 

225 

23.5 

250 

31 

10.873 

-45.3 

233 

43.5 

30 

10,933 

-43.7 

65 

18.5 

31 

10,921 

-43.6 

217 

24.9 

31 

10,946 

-43.4 

124 

3.5 

31 

10.895 

-44.3 

220 

29.7 

200 

31 

12.330 

-54.6 

233 

48.4 

30 

12,397 

-54,4 

63 

19.8 

31 

12,388 

-53.9 

213 

28,0 

31 

12,408 

-55.2 

125 

4.1 

31 

12,360 

-54.1 

218 

35.7 

175 

31 

13.176 

-58.9 

237 

47,6 

30 

13,242 

-59,9 

60 

17,5 

31 

13,2  34 

-59.1 

213 

23.7 

31 

13,248 

-61.1 

96 

4.5 

31 

13,206 

-59.0 

217 

35.5 

150 

31 

14.136 

-61.6 

242 

39.2 

30 

14.192 

-65.3 

69 

15.7 

31 

14,189 

-64.0 

216 

22,5 

31 

14,193 

-66.8 

95 

5.2 

31 

14,163 

-63.4 

222 

29.1 

125 

31 

15.260 

-63.6 

242 

23.5 

30 

15.289 

-69.3 

71 

13.6 

31 

15,296 

-67.4 

219 

15,0 

31 

15,282 

-71.1 

84 

8.0 

31 

15,273 

-66.3 

223 

22.3 

100 

31 

16.628 

-63,3 

230 

10.1 

30 

16.621 

-68.2 

63 

9.9 

31 

16,639 

-66.7 

190 

3.7 

30 

16,596 

-71.7 

82 

17.5 

31 

16,624 

-65.9 

218 

8.5 

80 

29 

18,006 

-60,9 

230 

4.5 

30 

17,969 

-65.3 

74 

13.0 

30 

17,991 

-64.0 

102 

8.7 

30 

17,929 

-66.6 

84 

29.5 

31 

17,985 

-63.6 

103 

7.0 

70 

27 

18.844 

-59.2 

36 

1.4 

30 

18,792 

-62.9 

83 

14.8 

30 

13,817 

-61.5 

96 

12.2 

30 

18.738 

-64.1 

87 

35.0 

31 

13,815 

-61.4 

97 

9.3 

60 

27 

19.808 

-57.6 

76 

6.2 

30 

19,741 

-60.4 

83 

17.7 

30 

19,774 

-59.1 

91 

13.6 

30 

19,689 

-62.0 

90 

36.9 

31 

19,771 

-58.8 

90 

12.4 

50 

25 

20.963 

-55.6 

78 

8.0 

30 

20,683 

-56.2 

85 

23.7 

30 

20,923 

-56.6 

90 

17,1 

30 

20,823 

-59.3 

92 

36.5 

31 

20,922 

-56.3 

91 

15.9 

40 

24 

22.391 

-53.1 

80 

8.2 

29 

22.296 

-55.5 

87 

28.9 

30 

22,346 

-54.2 

89 

21.3 

29 

22,231 

-56.1 

91 

37.5 

30 

22,347 

-54.0 

88 

19.0 

30 

23 

24.259 

-50.1 

86 

10.5 

27 

24,148 

-51.5 

OO 

32.6 

28 

24,202 

-51.5 

90 

25.4 

23 

24,077 

-51.3 

94 

31.3 

30 

24,205 

-51.2 

90 

23.7 

25 

21 

25.450 

-48.5 

88 

10.9 

27 

25,336 

-49.7 

90 

34.0 

27 

25,389 

-49,6 

90 

26.4 

28 

25,269 

-43.5 

93 

28.0 

30 

25,394 

-50.1 

90 

25.6 

20 

19 

26.926 

-46.4 

oi 

14.6 

25 

26,801 

-47.3 

86 

36.5 

23 

26,858 

-47.6 

90 

29.7 

27 

26,747 

-45.7 

90 

25.4 

28 

26,364 

-47.7 

90 

29.3 

15 

12 

28.859 

-43.5 

11 

28,705 

-43.0 

16 

28,771 

-44.9 

91 

28.6 

25 

28,673 

-42.9 

87 

26.6 

23 

28,778 

-44,8 

90 

31.7 

10 

23 

31,430 

-38.3 

88 

34,4 

13 

31,503 

-41.0 

7 

17 

33,876 

-36.6 

83 

39.6 

5 

36,193 

-35.6 

SAULT  STE.  MAB 

IE.  !■ 

ICH. 

SHEr- 

VA,  AL 

AS<A 

SHREVEPORT 

.  LA. 

. 

SPOKANE,  WASH, 

SWAN  ISLAND, 

W. 

989  ► 

B 

lOlO  M 

B 

1007  MB 

933  MB 

1012  MB 

SURFACE 

31 

221 

12.0 

93 

10 

3.3 

31 

38 

6.0 

94 

251 

5.2 

31 

79 

24.2 

66 

194 

4.3 

31 

722 

14.5 

59 

151 

2.7 

31 

10 

26.9 

65 

91 

7.2 

1000 

31 

126 

31 

118 

250 

6.2 

31 

144 

24.5 

82 

203 

6.0 

31 

125 

31 

113 

26.5 

83 

39 

3.2 

950 

31 

557 

13.5 

74 

323 

4.3 

31 

545 

7.6 

84 

264 

12.0 

31 

598 

24.4 

64 

229 

11.1 

31 

565 

31 

566 

23.7 

81 

93 

12.0 

900 

31 

1.014 

11.6 

64 

321 

6.2 

31 

988 

6.9 

76 

276 

11.7 

31 

1,069 

21.6 

65 

224 

7.0 

31 

1,025 

17.3 

49 

183 

3.1 

31 

1,037 

20.9 

74 

99 

13.6 

850 

31 

1.490 

9.1 

62 

314 

9.9 

31 

1,457 

5,1 

73 

282 

10.7 

31 

1,563 

16.6 

62 

230 

3.1 

31 

1,513 

15.6 

46 

203 

4.5 

31 

1,531 

18.2 

63 

101 

14,8 

800 

31 

1.990 

6.5 

56 

310 

14.6 

31 

1,951 

3.6 

68 

281 

12.4 

31 

2,081 

15.2 

59 

278 

1.4 

31 

2,023 

11.9 

48 

227 

5.2 

31 

2,048 

15.4 

59 

100 

15,2 

750 

31 

2.517 

4.3 

46 

307 

16.1 

31 

2,474 

1.4 

66 

284 

13.6 

31 

2,622 

12.0 

52 

285 

.6 

31 

2,554 

7.8 

51 

222 

5.4 

31 

2,591 

12.6 

55 

97 

14.6 

700 

31 

3.077 

1.8 

38 

308 

16.5 

31 

3,027 

-  1.0 

56 

281 

14.6 

31 

3.200 

8.3 

49 

99 

.2 

31 

3,125 

3.9 

51 

219 

7.2 

31 

3,171 

9.7 

47 

100 

14.0 

650 

31 

3.667 

-  1.4 

309 

21.6 

31 

3,608 

-  3.8 

55 

277 

15.7 

31 

3,808 

4.8 

46 

48 

1.6 

31 

3,715 

-   .2 

48 

233 

11.3 

31 

3,777 

6.2 

41 

101 

13.4 

600 

31 

4,305 

-  4.9 

308 

24.5 

31 

4,244 

-  7.1 

51 

276 

17.9 

31 

4,457 

1.1 

41 

62 

2.9 

31 

4,359 

-  4.3 

43 

234 

15.3 

31 

4,434 

2.5 

38 

103 

14.4 

550 

31 

4,980 

-  9.0 

308 

26.4 

31 

4,913 

-10.7 

49 

275 

20.0 

31 

5,149 

-  2.4 

29 

73 

2.5 

31 

5,030 

-  8,9 

39 

235 

18.5 

31 

5,124 

-  1.4 

35 

105 

12.4 

500 

31 

5,716 

-14.1 

305 

29.1 

31 

5.646 

-15.2 

45 

273 

22.1 

31 

5,904 

-  6.7 

27 

67 

3.5 

31 

5.770 

-14.2 

34 

233 

20.8 

31 

5,886 

-  6.0 

33 

101 

9.9 

450 

31 

6,502 

-19.6 

303 

31.9 

31 

6,427 

-20.8 

40 

270 

23.9 

31 

6,715 

-11.8 

23 

68 

5.4 

31 

6,550 

-19.3 

233 

22.7 

31 

6,695 

-11.4 

31 

100 

9.7 

400 

31 

7,372 

-25.9 

302 

36.1 

31 

7.295 

-27.1 

40 

269 

25.3 

31 

7,611 

-17.8 

22 

63 

5.8 

31 

7,424 

-26.4 

34 

234 

25.8 

31 

7,597 

-17.1 

30 

106 

7.4 

350 

31 

8,324 

-33.2 

300 

38.7 

31 

8.243 

-34.4 

40 

273 

27.4 

31 

8,596 

-25.0 

21 

51 

7.6 

31 

8,374 

-33.7 

236 

31.5 

31 

8,584 

-24.4 

79 

4.9 

300 

31 

9,389 

-41.3 

303 

45.1 

31 

9,303 

-42.3 

275 

32.2 

31 

9,696 

-33.4 

20 

38 

8.5 

31 

9,436 

-42.1 

236 

36.1 

31 

9,688 

-32.9 

41 

3.9 

250 

31 

10,604 

-49.1 

301 

54.4 

31 

10,513 

-50.1 

271 

36.7 

31 

10,951 

-43,3 

32 

11.3 

31 

10,649 

-49.6 

236 

42.9 

31 

10,944 

-43.0 

357 

7.2 

200 

31 

12,054 

-52.1 

300 

59.4 

31 

11,955 

-52.6 

272 

35.2 

30 

12,419 

-54,2 

39 

10.7 

31 

12,099 

-51.9 

235 

39.2 

31 

12,408 

-55,0 

332 

8.0 

175 

31 

12.918 

-52.3 

300 

52.3 

31 

12,819 

-51.5 

267 

32.8 

30 

13,264 

-60.1 

49 

9.7 

31 

12,966 

-51,2 

235 

35.4 

31 

13,246 

-61.6 

346 

7.4 

150 

31 

13.912 

-53.7 

301 

45.5 

31 

13,818 

-52.2 

270 

28.0 

29 

14,212 

-55.4 

29 

10.9 

31 

13,966 

-52.6 

233 

25.6 

31 

14,188 

-67.8 

7 

5.6 

125 

31 

15.080 

-54.8 

302 

35.9 

3D 

14,991 

-52.7 

267 

23.7 

29 

15,310 

-69.1 

58 

9.3 

31 

15,137 

-54.7 

235 

20.0 

31 

15,273 

-71.5 

70 

9.9 

100 

31 

16,505 

-55.0 

303 

25.6 

30 

16,431 

-52.8 

268 

16.5 

28 

16,642 

-67.9 

50 

5.4 

31 

16,561 

-55,7 

234 

12.6 

31 

16,585 

-72.0 

88 

19.8 

80 

31 

17.932 

-54.3 

308 

14. e 

28 

17,869 

-52.2 

273 

11.5 

27 

17,991 

-64.0 

73 

9.3 

31 

17,984 

-55.3 

229 

6.2 

31 

17,906 

-63.2 

88 

28.4 

70 

31 

18,795 

-53.5 

310 

9.5 

28 

18,736 

-51.7 

273 

7.8 

27 

13,322 

-61,5 

81 

11.5 

31 

16,837 

-55.1 

203 

1.4 

31 

18,720 

-65.1 

83 

33.0 

60 

31 

19,784 

-52.2 

323 

5.6 

27 

19,733 

-51.3 

268 

4.7 

27 

19,774 

-59,0 

87 

13.0 

31 

19,622 

-54,3 

90 

1.9 

31 

19,662 

-62.5 

89 

38.3 

50 

31 

20,968 

-50.9 

354 

2.9 

26 

20,919 

-50.5 

260 

2.5 

27 

20,924 

-56,5 

88 

18.1 

31 

20,994 

-53.2 

91 

3.7 

31 

20,794 

-59.9 

92 

41.3 

40 

30 

22,425 

-49.2 

39 

3.1 

26 

22,377 

-49.7 

216 

2.1 

27 

22,347 

-54,2 

90 

24.1 

30 

22,437 

-51.4 

66 

4.9 

31 

22,199 

-56.5 

97 

40.0 

30 

28 

24,326 

-47,1 

78 

6.0 

26 

24,267 

-47,8 

103 

2.1 

26 

24,202 

-51,3 

91 

27.4 

26 

24,321 

-46.3 

74 
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14.6 

15 

33,741 

-40.5 

91 

16.7 
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5 
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-30.6 
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16.5 
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-37.4 

4 
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-27.0 

See  reference  note  at  eod  of  table 
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12.6 

27 

24,210 

-51.6 

89 

22.0 

27 

24.303 

-48.1 

62 

2,7 

25 

24 

25,201 

-51.0 

90 

35.0 

27 

25,479 

-46.6 

92 

15.0 

29 

25,443 

-47.9 

84 

14.4 

25 

25,399 

-50.3 

90 

23.1 

27 

25,507 

-46.9 

68 

2.7 

20 

23 

26,659 

-46.6 

64 

33.4 

20 

26,959 

-44.6 

90 

17.7 

27 

26,926 

-46.0 

90 

16.7 

21 

26.666 

-47,4 

90 

26.4 

27 

26,990 

-45.3 

70 

4.5 

15 

20 

28,568 

-45.4 

88 

33.8 

16 

28,885 

-42.6 

20 

28,666 

-43.1 

93 

17.9 

15 

28.782 

-44.8 

87 

28.6 

25 

28,923 

-4  2.6 

77 

5.8 

10 

20 

31,2  94 

-42.0 

86 

36.5 

20 

31,698 

-38.3 

65 

6.8 

7 

18 

33,744 

-38.4 

84 

47.2 

13 

34,155 

-34.5 

76 

7.8 

5 

13 

36,059 

-34.6 

89 

51.1 

5 

36,468 

-31.4 

YAP.  CAROL 

NE  I 

, 

YUCCA  FLAT, 

NEV 

1006  t- 

B 

882  V 

B 

SURFACE 

17 

25.7 

93 

288 

1.6 

31 

1,196 

16.3 

41 

267 

1.2 

1000 

72 

25.7 

92 

282 

2.7 

31 

103 

950 

516 

23.5 

66 

266 

5.4 

31 

545 

900 

996 

20.7 

d5 

276 

4.7 

31 

1,015 

850 

1,490 

17.8 

85 

301 

2.3 

31 

1.512 

22.5 

33 

203 

5.6 

600 

2,006 

15.4 

81 

349 

1.0 

31 

2,036 

19.3 

30 

204 

13.6 

750 

2,546 

12.6 

79 

32 

1.9 

31 

2,580 

15.0 

35 

197 

15.9 

700 

3.132 

9.5 

78 

75 

4.7 

31 

3,166 

10.2 

44 

192 

15.0 

650 

3,737 

6.1 

77 

75 

5.8 

31 

3.773 

5.4 

45 

183 

15.0 

600 

4.397 

2.4 

76 

91 

7.6 

31 

4.426 

.7 

42 

182 

15.9 

550 

5,069 

-  1.6 

75 

92 

9.1 

31 

5.110 

-  3.7 

35 

193 

15.5 

500 

5,851 

-  5.6 

67 

97 

10.3 

31 

5,867 

-  8.6 

211 

14.2 

450 

6.668 

-10.2 

59 

97 

9.9 

30 

6,667 

-13.8 

224 

15.9 

400 

7.570 

-15.6 

54 

96 

9.5 

30 

7,561 

-19.9 

228 

21.2 

350 

6.564 

-22.4 

48 

101 

10.7 

29 

8,537 

-27.1 

229 

26.4 

300 

9.678 

-30.5 

45 

99 

10.1 

29 

9,628 

-35.4 

226 

30.9 

250 

10.947 

-40.6 

94 

11.1 

29 

10,873 

-44,6 

220 

36.3 

200 

12.423 

-53.7 

78 

13.0 

28 

12,336 

-54.1 

219 

41.6 

175 

13.268 

-61.0 

81 

14.6 

27 

13,160 

-58.9 

223 

40.0 

150 

14.207 

-69.1 

78 

19.4 

27 

14,138 

-62.6 

226 

33.6 

125 

15,273 

-77.4 

82 

23.7 

27 

15,254 

-64.9 

229 

22.1 

100 

16.540 

-79.1 

87 

27.2 

27 

16,613 

-65.3 

198 

6.4 

60 

17,838 

-71.3 

89 

32.1 

27 

17,979 

-62.0 

142 

5.4 

70 

16.632 

-68.9 

92 

35.9 

27 

18,812 

-60.1 

102 

6,0 

60 

19,562 

-65,0 

92 

41.2 

27 

19,775 

-57.7 

89 

10.3 

50 

20 

20,690 

-59.4 

90 

41.6 

27 

20,928 

-56.0 

87 

13.0 

40 

20 

22,101 

-55.6 

90 

25.8 

27 

22,354 

-53.7 

89 

16.1 

30 

20 

23,949 

-52,1 

92 

9.1 

26 

24,214 

-50.8 

92 

18.5 

25 

19 

25,135 

-49.7 

33 

4.5 

25 

25.409 

-49.0 

91 

18.1 

20 

10 

26,593 

-48.2 

61 

3.9 

23 

26.880 

-47.1 

90 

20.4 

15 

17 

28.501 

-46.2 

56 

5.2 

18 

28,799 

90 

22.0 

10 

16 

31.209 

-43.8 

5 

31,546 

-40.0 

7 

5 

33.606 

-43.0 
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than  -40°C      Observations  of  wind 
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observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Relative  humidity 
dala  are  not  published  for  siandard  pressure  surfaces  for  which  less  than  16  obsei  vations  are 
available 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes,  dynamic 
height  (geopotential)  in  units  of  98  dynamic  meter,  temperature  in  degrees  Celsius,  lelative 
humidity  in  percent,   and  resultant  winds  in  degrees  and  knots 


^  Rawinsondes  at  this  station  were  equipped  with  hypsometers  topermit  moreaccurate 
evaluations  of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb. 
They  were  also  equipped  with  carbon  hygristors.  These  rawinsondes  were  carried 
aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach  higher  al- 
titudes. 


1/   beginning  August  15,  1963 
?/   beginning  August  2,  1963 


SOLAR  RADIATION  DATA 

Solar  radiation  Intensities,  tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


AUGUST  1963 


Aug. 
1 


8 

9 


12 

13 


15 

19 


21 

22 


24 

26 


28 

29 


Aver- 
ages 


Aug. 
1  — 


10 

11 


19 

21 

25 

26 

27 

28 

Aver- 
ages 


Aver- 
ages 


Sun's  zenith  distance 


78.r         75.T         70.T        600' 


600*         70r         75.r        78.r 


ALBUQUERQUE,  N.  MEX. 


0.81 
.67 
.69 
.58 
.71 
.82 


.79 
.60 
.79 
.61 

.87 

.50 

.77 
.65 


.77 
.70 


.83 

.86 


C.83) 


1.01 
.89 
.89 
.83 
.93 

1.00 
.88 
(1.09) 
.97 
.94 
.97 

.95 


.89 
.93 


1.15 
1.07 
1.05 
1.01 
1.12 
1.14 
1.07 

1.12 
1.10 
1.08 

1.11 
1.13 
1.07 


1.06 
(.97) 
1.09 
1.11 


1.31 

1.27 


(1.21) 
1.31 
1.25 

1.20 
1.32 
1.29 
1.28 

1.23 
1.30 
1.28 

1.23 

1.29 


1.05 
1.08 


1.09 
1.09 


.99 

(.79) 


.89 
(.73) 


BLUE  HILL  OBS. 


3.92 


0.82 

.79 
.89 
.70 
.90 
.72 

.96 

.55 

.87 
.76 


0.91 

.91 
1.03 

.79 
1.03 

.84 

1.08 

1.08 

.98 
.90 


1.08 
.82 
1.13 
1.16 
.99 
1.17 
1.08 

1.21 

1.22 
1.21 
1.14 
1.13 


1.21 
1.40 


1.36 
1.33 


1.35 
1.31 


1.11 
1.11 
1.12 


1.12 

1.01 


0.70 
1.01 


d.89 


0.55 
.91 


.71 
.79 
.87 


.79 
.62 


MADISON,  WIS. 


S  1.04 
1.04 


S  0.89 
0.89 


.77 
(.65) 


.67 
.77 


.65 
.52 


Sun's  zenith  distance 


78r      7s.r       70.r      eo.o' 


60.0'    707*    75.r    78.r 


MAUNA  LOA  OBS.,  HAWAII 


18-- 
19-- 


23-- 
24  — 


27  — 

28  — 


30  — 

31  — 


Aver- 
ages 


1.01 
1.06 
1.12 
1.06 
1.02 

1.14 
1.11 
1.10 
1.10 
1.06 

1.10 
1.04 
1.05 
1.02 
1.04 
1.06 
1.07 


1.10 
1.19 


1.11 
1.16 
1.20 
1.15 
1.12 

1.22 
1.20 


1.18 
1.13 
1.13 
1.11 
1.12 
1.14 
1.15 

1.18 
1.18 
1.26 


1.23 
1.25 
1.30 
1.25 
1.24 
1.29 
1.30 
1.30 
1.29 
1.30 


1.27 
1.26 
1.23 
1.20 

1.23 
1.25 
1.26 
1.27 
1.28 
1.35 


1.35 
1.38 
1.40 
1.37 
1.36 
1.39 
1.41 
1.40 
1.41 
1.42 
1.47 

1.39 
1.37 
1.35 
1.34 
1.35 
1.36 
1.37 
1.38 
1.38 
1.39 
1.45 


1.48 
1.51 


1.55 
1.57 
1.57 


1.56 
1.54 
1.55 


1.34 
1.40 
1.43 


1.18 
1.16 
1.25 


1.28 
1.33 


1.08 
1.13 
1.18 
1.17 
1.21 


1.08 
1.05 
1.14 


1.18 
1.24 


OMAHA,  NEBR. 


13 

27 


Aver- 
ages 


M  0.69 

M  1.07 

S   .58 

Struck  by  lightning  -  inoperative 


0.39     0.32     0.49     0.69     1.07 


1.91    2.87 


TUCSON,  ARIZ. 


2.74     1.83 


No  observation  due  to  cloudiness 


GUAM,  M.  I. 


4.92    3.93 


1.97    2.95 


No  observation  due  to  cloudiness 


1.05 
1.10 
1.08 
1.12 


1.10 
1.16 


(    ) 


Langley  is  the  i 
of  the    formula 


Clouds   present 

Slight    haze    -   indeterminable 

Moderate   haze    -    indeterminable 

Intense   haze    -   indeterminable 

Values   corresponding   to   true   solar   noon. 


nit   used  to  denote  one   gram  calorie   per  square  centimeter        An  e 
jsed   in  computing  the  air  mass  values  for  each  station    listed    abov 


:planation 
!   appears 


in  the  February  1957  issue.   Vol.    8.   No.    2,   page  63^  of  this  publicatii 
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chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  August  1963. 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),  August  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  ishalf  thesumof  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 
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Chart  VI.      A.  Percentage  of  Possible  Sunshine,  August  1963. 
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B.  Percentage  of  Mean  Monthly  Sunshine,  August  1963. 


A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.      A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  August  1963. 
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B.  Percentage  of  Mean  Daily  Solar  Radiation,  August  1963. 
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A.     Mean  daily  solar  radiation,   direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys  (1  langley  =   1  gm.    cal.    cm."   ) 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.      Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period   1950-1960,   and  corrected  to  the  International  Pyrheliometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  August    1963.      Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT,   August    1963.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


High  pressure  prevailed  over  the  eastern  half  of  the 
Nation  at  the  beginning  of  September.  Skies  were  clear 
and  afternoon  temperatures  ranged  from  the  70 's  over  the 
Northeast  to  the  90'sover  the  Southeast.  The  skies  were 
partly  cloudy  from  the  Pacific  Ocean  to  the  Rocky  Moun- 
tains. A  low  pressure  area  developed  over  Colorado  and, 
as  it  moved  northeastward,  dumped  generous  rains  over 
the  central  Great  Plains  and  Lake  region.  Valentine, 
Nebr.,  received  1.33  inches  on  September  1  and  Wausaw, 
Wis.  ,   received  3.  60  inches  on  the  2d. 

Hot  weather  prevailed  over  the  southwestern  deserts, 
over  the  interior  valleys  of  California,  and  at  a  few  lo- 
cations in  the  Far  Northwest.  Red  Bluff,  Calif.  ,  regis- 
tered 102°  on  September  3  and  105°  on  the  4th.  Boise, 
Idaho,    registered  100°  on  the  5th. 

About  the  end  of  the  first  week  of  September,  a  mass  of 
polar  continental  air  pushed  southward  across  the  mid- 
section of  the  Nation.  Showers  and  thunderstorms  oc- 
curred over  the  central  and  southern  Great  Plains  and 
lighter  rains  near  the  Great  Lakes.  Goodland,  Kans.  , 
received  2.33  inches  on  September  7.  Afternoon  temper- 
atures continued  near  or  above  90°  over  most  of  the  South- 
land through  the  second  week  of  September.  It  was  con- 
siderably cooler  in  the  Northeast.  Some  stations  in  the 
northern  tier  of  States  registered  afternoon  maximums 
in  the  upper  50'sand  60'sand  early  morning  temperatures 
dropped  to  below  freezing  at  numerous  locations  in  New 
York,  New  England,  and  at  higher  elevations  in  the  Ap- 
palachians farther  south. 

Several  waves  developed  along  a  front  extending  irreg- 
ularly from  San  Francisco,  Calif.,  to  Duluth,  Minn.  Some 
thunderstorm  activityoccurred  along  portions  of  the  front. 
North  Platte,  Nebr.  ,  received  2.50  inches  on  September 
15  fromi  one  of  these  disturbances. 

Hurricane  Cindy,  the  third  hurricane  of  the  season  in 
our  east  coast  tropical  waters,  approached  the  Texas  and 
Louisiana  coast  on  the  16th. 

While  Cindy  was  producing  heavy  rains  along  the  Gulf, 
a  hurricane  in  the  Pacific  approached  the  coast  of  south- 
ern California.  It  produced  drenching  rains  over  the 
southern  portion  of  that  State  and  nearby  portions  of  Ari- 
zona and  lighter  rains  over  the  Great  Basin.  Yuma,  Ariz., 
received  2.42  inches  of  rain  on  September  17  from  this 
storm.  This  amount  is  four  times  the  September  normal 
for  Yuma  and  two-thirds  of  the  annual  normal. 

The  following  day,  precipitation  fell  over  a  broad  band 
bounded  on  the  north  by  a  line  from  Eureka,  Calif.  ,  to 
Lewiston,  Mont.  ,  and  continuing  northeastward,  and  on 
the  south  by  a  line  from  San  Diego,  Calif. ,  to  Cheyenne, 
Wyo.  ,  and  to  northern  Lower  Michigan.  As  the  eastern 
end  of  the  front  dropped  southward,  it  produced  rains  over 
the  Border  States  to  New  England.  Meanwhile,  afternoon 
temperatures  ranged  from  the  60's  and  70's  along  the 
Northern  Border  to  the  middle    80 's  over  the  central  and 


southern  portions  of  the  Country.  The  thermometer 
reached  90°  at  a  few  areas  in  the  central  Great  Plains  and 
over  the  southwestern  deserts. 

By  the  end  of  the  third  week  of  September,  high  pres- 
sure and  fair  weather  dominated  the  weather  over  the 
eastern  half  of  the  Nation.  Early  morning  temperatures 
dropped  to  below  freezing  over  parts  of  New  England,  New 
York,  and  the  higher  elevations  in  Pennsylvania  and  the  Vir- 
ginias. High  pressure  also  prevailed  over  the  Far  West. 
Frontal  weather  occurred  between  these  two  mounds  of 
highpressure.  Omaha,  Nebr.,  received  1.21  inches  from 
showers  on  the  23d.  Lesser  amounts  fell  over  most  of 
Nebraska,  Iowa,  and  northward  to  the  Canadian  Border. 
A  disturbance  in  the  Atlantic  provided  copious  rains  over 
the  Florida  Peninsula  and  light  rains  fell  over  New  Eng- 
land. 

About  the  middle  of  the  fourth  week  of  September,  the 
front  that  had  separated  the  two  high  pressure  areas  dis- 
sipated and  fair  weather  prevailed  over  almost  the  entire 
continental  United  States.  The  principal  exceptions  were 
Alabaina,  Florida,  and  adjacent  areas  which  received 
light  rains. 

On  Friday  morning,  September  27,  two  high  pressure 
areas  -one  centered  over  British  Columbia  and  the  other 
centered  over  the  Hudson  Bay  -  pushed  southward  into 
the  northern  tier  of  States.  A  low  pressure  system  de- 
veloped over  the  eastern  part  of  the  Gulf  of  Mexico  and 
brought  some  generous  rains  to  the  southern  half  of  Dixie. 
Montgomery,  Ala.,  received  2.36  inches  of  rain  from  this 
storm  on  the  27th.  The  cold  front  advancing  from  the 
north  and  the  storm  moving  northeastward  across  Florida 
from  the  Gulf  brought  generous  rains  to  most  of  the 
country  east  of  the  Mississippi  River  on  the  28th  and  29th. 
The  western  half  of  the  Nation  remained  clear.  The 
storms  moved  off  the  Atlantic  coast  just  before  the  end  of 
September  and  on  the  final  day,  bright  skies  and  mild 
temperatures  prevailed  over  the  entire  Country. 

Repeated  invasions  of  polar  continental  air  over  the 
eastern  portion  of  the  Country  kept  the  average  tempera- 
tures east  of  the  Mississippi  below  the  monthly  normals. 
Most  eastern  areas  averaged  from  2°  to  4°  below  normal. 
In  contrast,  temperatures  west  of  the  Mississippi  aver- 
aged above  normal.  The  largest  departures  were  in  the 
Northwest  where  the  temperatures  in  some  areas  aver- 
aged 6°  above  normal. 

September  rainfall  was  spotty.  Some  places  in  Texas, 
in  the  northern  Great  Plains,  in  the  Ohio  River  Valley, 
and  in  Mississippi  and  Alabama  received  less  than  2 
inches  of  rain  during  the  month.  In  contrast,  September 
totals  exceeded  4  inches  along  the  middle  Atlantic  coast, 
ranged  from  6  to  12  inches  over  the  lower  half  of  Florida, 
and  exceeded  16  inches  in  the  extreme  southeastern  part 
of  Texas  and  the  extreme  southwestern  part  of  Louisiana. 
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CONDENSED  CLIMATOLOGICAL  SUMMARY 


SEPTEMBER  1963 


Temperature 

Precipitation 

Section 

Monthly  extremes 

Monthly  extremes 

Station 

1 

M 

s 

<3 

Station 

i 

I 

Station 

Greatest 

Station 

Least 

°F 

'F 

In. 

In. 

Alabama 

2  Stations 

99 

12+ 

Heflin 

39 

24 

Newton 

9.68 

Muscle  Shoals  FAA  AP 

0.29 

Arizona 

Yuma  Valley 

115 

12 

Fort  Valley 

27 

21 

Beaverhead  Lodge 

5.02 

2  Stations 

.00 

Arkansas 

4  Stations 

102 

3  + 

Gravette 

33 

30 

Clarendon 

4.02 

do 

.07 

California 

Palm  Springs 

116 

28 

White  Mountain  2 

20 

19 

Squirrel  Inn  1 

7.74 

20  Stations 

.00 

Colorado 

Eversoll  Ranch 

99 

2 

Eraser 

15 

30  + 

Yuma 

5.52 

Placervllle 

.00 

Connecticut 

Hartfort  WB  Airport 

88 

19 

Coventry 

22 

25 

Middletown  4W 

6.17 

Bridgeport  WBAP 

1.94 

Delaware 

4  Stations 

90 

12 

2  Stations 

33 

25 

Bridgevllle  INW 

6.69 

Dover 

3.30 

Florida 

Monticello  2S 

102 

13 

De  Funiak  Springs 

48 

30 

Saint  Augustine 

21.80 

Milton  Exp  Sta. 

2.36 

Georgia 

2  Stations 

99 

13 

Blue  Ridge 

34 

25 

Midville  Exp  Sta. 

9.63 

Kensington 

1.16 

Hawaii 

3  Stations 

91 

25+ 

Mauna  Loa  Slope  Obs. 

32 

14 

Honomu  Maulia  138 

20.23 

Halepohaku  111 

.15 

Idaho 

Slate  Creek  RS 

102 

9 

Warren 

24 

18 

Wayan 

4.71 

Riggins  RS 

.31 

Illinois 

Harrisburg 

97 

20 

Harrisburg 

32 

30 

Antloch 

4.24 

Wilcox 

.00 

Indiana 

Marion  2N 

98 

20 

Greensburg  3SW 

27 

30 

Hobart 

3.15 

Portland  ISW 

T 

Iowa 

2  Stations 

95 

8 

Saratoga  2E 

27 

13 

Sidney 

5.97 

Osage 

.49 

Kansas 

4  Stations 

101 

7+ 

2  Stations 

34 

29 

Mankato 

9.44 

Bonner  Springs 

.61 

Kentucky 

Dema 

97 

8 

Blaine  IW 

26 

25 

Burdine  2NE 

3.76 

Cobb 

T 

Louisiana 

Logansport 

105 

4 

Logansport 

38 

30 

Vinton 

20.73 

Tallulah  Delta  Lab. 

.42 

Maine 

Hiram  2S 

85 

19 

Eustis  2 

19 

24 

Machias 

7.73 

West  Forks 

1.13 

Maryland 

Leonardtown  3NW 

93 

12 

Emmitsburg  2SE 

24 

25 

Pocomoke  City  IS 

7.35 

Westernport 

1.26 

Massachusetts 

Lowell 

89 

19 

Birch  Hill  Dam 

21 

24 

Nantucket  WBAP 

6.59 

Pittsfield  WBAP 

2.73 

Michigan 

Monroe  Sewage  Plant 

90 

19 

2  Stations 

21 

13 

Montague 

5.76 

Coldwater  State  School 

.58 

Minnesota 

Brainerd  RS 

94 

8 

Cotton  7E 

22 

13 

Cambridge  State  Hosp. 

7.27 

Halstad 

.20 

Mississippi 

7  Stations 

99 

11+ 

University 

36 

30 

Pearlington  2NNE 

10.39 

Clarksdale 

.02 

Missouri 

2  Stations 

100 

3  + 

2  Stations 

30 

30 

Maryville  2E 

6.06 

Licking  4N 

.11 

Montana 

8  Stations 

97 

30+ 

Summit 

22 

20 

Yellowstone  Park  NE  Ent. 

4.87 

2  Stations 

T 

Nebraska 

2  Stations 

98 

7 

Arthur 

30 

29 

Guide  Rock 

10.02 

Winside 

.88 

Nevada 

do 

loa 

12 

Charleston 

21 

24 

Pioche 

3.61 

Dufurrena 

.14 

New  Hampshire 

do 

88 

19 

Grafton 

16 

24 

Portsmouth 

4.10 

Jefferson  4S 

1.05 

New  Jersey 

5  Stations 

89 

13+ 

Newton 

24 

24 

Clinton 

8.57 

Ringwood 

2.38 

New  Mexico 

Jal 

100 

9+ 

Eagle  Nest  IS 

18 

30 

Ribera 

10.17 

2  Stations 

.00 

New  York 

PoughJteepsie 

90 

9 

Indian  LaJie  2SW 

18 

25+ 

New  York  Ave.  V  Brooklyn 

6.39 

North  Creek 

.65 

North  Carolina 

Whlteville 

96 

4 

Transou 

26 

25 

Goldsboro  ISSW 

8.72 

North  Fork  2 

1.98 

North  Dakota 

4  Stations 

96 

30+ 

Medora  3  NNE 

24 

29 

Bowman  Court  House 

2.82 

3  Stations 

.06 

Ohio 

do 

92 

19+ 

2  Stations 

25 

30+ 

Higginsport 

2.90 

do 

T 

Oklahoma 

3  Stations 

106 

11+ 

4  Stations 

36 

30 

Billings 

7.25 

Idabel 

.11 

Oregon 

2  Stations 

104 

26+ 

Chemult  20SE 

24 

25 

Clatskanie  3W 

4.48 

Chemult  20SE 

T 

Pennsylvania 

Bethlehem  Lehigh  Univ. 

92 

9 

2  Stations 

19 

24 

Clarence 

7.06 

Natrona  Lock  4 

.30 

Puerto  Rico 

Juana  Diaz  Camp 

97 

12   do 

60 

27+ 

Lares 

21.05 

Culebra  Island 

.74 

Rhode  Island 

Providence  WBAP 

84 

19 

Kingston 

28 

25 

Greenville 

4.83 

Block  Island  WBAP 

1.62 

South  Carolina 

2  Stations 

98 

5+ 

Caesars  Head 

36 

24 

Chester  2WSW 

9.51 

Georgetown  Marine  Docks 

2.35 

South  Dakota 

do 

100 

8+ 

Ralph 

22 

29 

Platte 

5.65 

Kyle 

.24 

Tennessee 

Brownsville 

97 

3 

Mountain  City  2 

28 

25 

Statesville 

5.79 

Pulaski  Water  Plant 

.35 

Texas 

Kaufman 

109 

8 

5  Stations 

38 

30+ 

Orange  Gulf  States  Util. 

25.27 

2  Stations 

,00 

Utah 

Saint  George  PH 

101 

12+ 

Strawberry  Hwy  Station 

25 

24+ 

Bryce  Canyon  NP  HDQ 

3.89 

Cisco 

.15 

Vermont 

Vernon 

87 

20 

Chelsea 

15 

25 

Bloomf leld 

3.46 

Waterbury  INNE 

.46 

Virginia 

Tye  River  ISE 

97 

3 

Monterey 

24 

24 

Driver  4NE 

8.98 

Pennington  Gap 

1.46 

Washington 

Dallesport  FAA  AP 

101 

9 

Mount  Spokane  Summit 

26 

15 

Grays  River  Hatchery 

6.88 

Wawawai  2NW 

.00 

West  Virginia 

Ravenswood  Dam  22 

95 

12 

Arbovale  2 

20 

24 

Weston 

4.73 

Wellsburg  3NE 

.06 

Wisconsin 

2  Stations 

89 

18+ 

Superior  7SE 

19 

13 

Breed 

6.77 

Arlington  University  Farm 

1.16 

Wyoming 

Arvada  3N 

98 

7 

Foxpark 

21 

25 

Lamar  RS 

4.71 

Grass  Creek 

.12 

And  also  on  an  earlier  date  or  dates 

Dates  in  the  above  Condensed  Climatologii 
of  observation.     In  some  cases  ihe  actual  c 
that  shown.     (See  individual  Climatological  Data  for  times  of  observations). 


NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 

to  time  of  observation.     In  some  cases  ihe  actual  occurrence  is  on  the  calendar  date  preceding 
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ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 

4 

4 

18 

Idaho  Falls  46W  (R) 

137 

196 

320 

Grand  Island 

77 

89 

87 

Charleston  (U) 

5 

5 

0 

Huntsvllle 

9 

9 

12 

Idaho  Falls  42NW(R) 

140 

186 

338 

Lincoln  (U) 

35 

41 

81 

Charleston 

2 

2 

0 

Mobile 

0 

0 

0 

Lewiston 

45 

48 

123 

Norfolk 

53 

63 

120 

Columbia 

14 

14 

0 

Montgomery 

0 

0 

0 

Pocatello 

53 

61 

180 

North  Platte 
Omaha 

65 
35 

66 

40 

129 
96 

Florence 
Greenville- 

23 
20 

23 
20 

0 

ALASKA 

ILLINOIS 

Omaha  N.  Omaha  AP 

54 

65 

139 

Spartanburg 

Anchorage 

383 

817 

1052 

Cairo  (U) 

11 

11 

36 

Scottsbluff 

46 

46 

138 

Annette 

235 

517 

822 

Chicago  (Midway) 

50 

58 

75 

Valentine 

70 

72 

186 

SOUTH  DAKOTA 

Barrow 

1055 

2796 

2678 

Chicago  (O'Hare) 

86 

126 

Huron 

57 

74 

177 

Barter  Island 

995 

2531 

2497 

Mollne 

83 

99 

108 

NEVADA 

Pierre 

63 

67 

Bethel 

492 

1294 

1325 

Peoria 

64 

88 

93 

Elko 

113 

196 

268 

Rapid  City 

59 

67 

199 

Cold  Bay 

488 

1363 

1424 

Rockford 

95 

114 

129 

Ely 

152 

207 

305 

Sioux  Falls 

92 

116 

212 

Cordova 

417 

1092 

1279 

Springfield 

45 

65 

72 

Las  Vegas 

0 

0 

0 

Fairbanks 

505 

986 

1145 

Reno 

82 

182 

285 

TENNESSEE 

Juneau 

375 

907 

1122 

INDIANA 

Tonopah 

58 

74 

Bristol 

28 

33 

60 

King  Salmon 

410 

1053 

1148 

Evansville 

44 

44 

66 

Winneraucca 

93 

122 

244 

Chattanooga 

10 

10 

24 

Kotzebue 

649 

1624 

1550 

Ft.  Wayne 

72 

94 

114 

Knoxvllle 

18 

18 

30 

McGrath 

560 

1172 

1179 

Indianapolis 

71 

91 

90 

NEW  HAMPSHIRE 

Memphis  (U) 

8 

8 

12 

Nome 

626 

1723 

1670 

South  Bend 

79 

126 

117 

Concord 

267 

344 

260 

Memphis 

10 

10 

15 

St.  Paul  Is. 

624 

1797 

1756 

Mt.  Washington 

779 

1916 

Nashville 

28 

28 

30 

Shemya 

514 

1626 

1553 

IOWA 

Obs.  (R) 

Oak  Ridge 

24 

25 

39 

Yakutat 

383 

1007 

1159 

Burlington 
Des  Moines 

52 
54 

73 
72 

93 
102 

NEW  JERSEY 

TEXAS 

ARIZONA 

Dubuque 

123 

150 

199 

Atlantic  City 

102 

103 

39 

Abilene 

2 

2 

0 

Flagstaff 

168 

217 

297 

Sioux  City 

48 

61 

135 

Atlantic  City  (U) 

112 

120 

Amarillo 

11 

11 

30 

Phoenix  (U) 

0 

0 

Waterloo 

101 

133 

160 

Newark 

108 

108 

39 

Austin 

0 

0 

0 

Phoenix 

0 

0 

0 

Trenton  (U) 

134 

135 

57 

Brownsville 

0 

0 

0 

Prescott 

3 

3 

27 

KANSAS 

Corpus  Christ  1 

0 

0 

0 

Tucson 

0 

0 

0 

Concordia 

15 

19 

54 

NEW  MEXICO 

Dallas 

2 

2 

0 

Winslow 

0 

0 

0 

Dodge  City 

9 

9 

33 

Albuquerque 

0 

0 

12 

Del  Rio  (U) 

0 

0 

Yuma 

0 

0 

0 

Goodland 

45 

45 

87 

Clayton 

15 

16 

72 

El  Paso 

0 

0 

0 

Topeka 

16 

18 

57 

Raton 

51 

61 

163 

Fort  Worth 

0 

0 

0 

ARKANSAS 

Wichita 

9 

9 

33 

Roswell 

4 

4 

21 

Galveston  (U) 

0 

0 

0 

Ft.  Smith 

10 

10 

12 

Silver  City 

0 

0 

Galveston 

0 

0 

0 

Little  Rock 

4 

4 

9 

KENTUCKY 

Houston  (U) 

0 

0 

0 

Texarkana 

2 

2 

0 

Lexington 

55 

56 

54 

NEW  YORK 

Houston 

0 

0 

0 

Louisville 

71 

72 

63 

Albany 

251 

298 

157 

Laredo 

0 

0 

0 

CALIFORNIA 

Binghamton 

306 

453 

257 

Lubbock 

11 

11 

18 

Bakersfield 

0 

0 

0 

LOUISIANA 

Buffalo 

240 

332 

197 

Midland 

1 

1 

0 

Bishop 

21 

22 

48 

Alexandria 

3 

3 

New  York  (U) 

125 

125 

30 

Port  Arthur 

0 

0 

0 

Blue  Canyon 

113 

254 

173 

Baton  Rouge 

0 

0 

0 

New  York 

83 

83 

27 

San  Angelo 

3 

3 

0 

Burba nk 

1 

1 

6 

Lake  Charles 

0 

0 

0 

(LaGuardia) 

San  Antonio 

0 

0 

0 

Eureka  (U) 

163 

636 

785 

New  Orleans 

0 

0 

Rochester 

253 

329 

166 

Victoria 

0 

0 

0 

Fresno 

2 

2 

0 

(Audubon  Park) 

Schenectady 

236 

274 

Waco 

0 

0 

0 

Long  Beach 

0 

0 

9 

New  Orleans 

0 

0 

0 

Syracuse 

240 

297 

166 

Wichita  Falls 

1 

1 

0 

Los  Angeles  (U) 

0 

0 

6 

Shreveport 

0 

0 

0 

Los  Angeles 

0 

0 

92 

NORTH  CAROLINA 

UTAH 

Mt.  Shasta  (R) 

103 

223 

182 

MAINE 

Asheville  (U) 

51 

55 

48 

Milford 

29 

33 

99 

Oakland 

12 

123 

148 

Caribou 

417 

648 

529 

Cape  Hatteras  (R) 

8 

8 

0 

Salt  Lake  City 

18 

19 

75 

Point  Arguello  (R) 

91 

443 

550 

Greenville  (U) 

442 

688 

Charlotte 

24 

24 

12 

Wendover 

21 

21 

48 

Red  Bluff 

0 

0 

0 

Portland 

299 

424 

260 

Greensboro 

64 

66 

33 

Sacramento  (U) 

0 

0 

0 

Raleigh 

57 

57 

21 

VERMONT 

Sacramento 

0 

0 

0 

MARYLAND 

Wilmington 

17 

17 

0 

Burlington 

343 

491 

230 

Sandberg  (R) 

48 

73 

30 

Baltimore  (U) 

68 

68 

27 

Winston-Salem 

58 

60 

21 

San  Diego 

0 

0 

30 

Baltimore 

95 

97 

48 

VIRGINIA 

San  Francisco  (U) 

39 

365 

468 

Frederick 

123 

133 

66 

NORTH  DAKOTA 

Lynchburg 

58 

60 

51 

San  Francisco 

13 

164 

219 

Bismarck 

139 

168 

272 

Norfolk 

44 

44 

0 

San  Jose  (U) 

0 

20 

MASSACHUSETTS 

Devils  Lake  (U) 

164 

206 

366 

Richmond 

71 

71 

36 

Santa  Catalina 

8 

24 

Blue  Hill  Obs.  (R) 

223 

253 

130 

Fargo 

127 

146 

284 

Roanoke 

64 

65 

51 

Santa  Maria 

34 

239 

288 

Boston 

160 

164 

69 

Grand  Forks  FAA 

152 

189 

Stockton 

0 

0 

Nantucket 

168 

184 

149 

Pembina 

167 

206 

WASHINGTON 

Pittsfield 

321 

474 

303 

Williston 

93 

117 

Olympia 

87 

234 

337 

COLORADO 

Worcester 

256 

330 

187 

Seattle  (U) 

49 

117 

226 

Alamosa 

209 

273 

443 

OHIO 

Seattle 

42 

83 

221 

Colorado  Springs 

34 

38 

191 

MICHIGAN 

Akron 

134 

186 

124 

Seattle-Tacoma 

71 

186 

341 

Denver 

29 

42 

114 

Alpena 

322 

525 

377 

Cincinnati  (U) 

28 

28 

Spokane 

77 

140 

242 

Grand  Junction 

4 

6 

30 

Detroit  (City  AP) 

100 

111 

93 

Cincinnati 

75 

82 

66 

Stampede  Pass  (R> 

262 

957 

957 

Pueblo 

5 

5 

54 

Detroit 

(M.  Wayne  Co.) 

158 

203 

117 

Cincinnati  Obs. 
Cleveland 

43 
152 

44 

214 

54 
157 

Tatoosh  Island  (R) 
walla  Walla 

195 
35 

693 

37 

880 

CONNECTICUT 

Detroit (Willow  Run) 

141 

174 

90 

Columbus 

93 

113 

78 

Walla  Walla  (U) 

36 

36 

87 

Bridgeport 

137 

148 

66 

Escanaba  (U) 

266 

402 

389 

Columbus  (U) 

58 

64 

Yakima 

63 

124 

156 

Hartford 

179 

201 

129 

Flint 

190 

272 

172 

Dayton 

79 

103 

84 

Hlddletown 

225 

289 

Grand  Rapids 

135 

179 

172 

Mansfield 

131 

187 

145 

WEST  VIRGINIA 

New  Haven 

143 

151 

99 

Lansing 

166 

235 

166 

Sandusky  (U) 

89 

100 

72 

Beck ley 

161 

235 

Marquette  (U) 

242 

405 

380 

Toledo 

120 

162 

133 

Charleston 

81 

97 

66 

DELAWARE 

Muskegon 

151 

209 

212 

Youngstown 

197 

281 

133 

Elkins 

192 

281 

Wilmington 

104 

107 

51 

S.  Ste.  Marie 

326 

537 

521 

OKLAHOMA 

Huntington 
Parkersburg  (U) 

69 
72 

87 
83 

42 

60 

DIST.  OF  COLUMBIA 

MINNESOTA 

Oklahoma  City 

7 

7 

15 

Washington  (U) 

63 

63 

Duluth 

216 

373 

479 

Tulsa 

5 

5 

9 

WISCONSIN 

Washington 

70 

70 

33 

Internat.  Falls 
Minneapolis 

236 
129 

364 
162 

546 
233 

OREGON 

Green  Bay 
La  Crosse 

203 
114 

275 
144 

273 
183 

FLORIDA 

Rochester 

148 

208 

245 

Astoria 

121 

377 

514 

Madison 

174 

223 

194 

Apalachicola  (U) 

0 

0 

0 

St.  Cloud 

141 

177 

300 

Burns  (U) 

109 

224 

259 

Milwaukee 

135 

193 

186 

Daytona  Beach 

0 

0 

0 

Eugene 

44 

140 

197 

Fort  Myers 

0 

0 

0 

MISSISSIPPI 

Meacham 

158 

478 

496 

WYOMING 

Jacksonville 

0 

0 

0 

Jackson 

3 

3 

0 

Medford 

6 

33 

72 

Casper 

56 

67 

268 

Key  West 

0 

0 

0 

Meridian 

5 

5 

0 

Pendleton 

57 

74 

111 

Cheyenne 

76 

89 

313 

Lakeland  (U) 

0 

0 

0 

Vicksburg  (U) 

5 

5 

0 

Portland  (U) 

19 

60 

103 

Lander 

76 

90 

274 

Miami 

0 

0 

0 

Portland 

41 

137 

167 

Sheridan 

52 

67 

307 

Miami  Beach 

0 

0 

0 

MISSOURI 

Roseburg 

29 

94 

143 

Orlando 

0 

0 

0 

Columbia 

30 

37 

54 

Salem 

43 

180 

167 

Pensacola  (U) 

0 

0 

0 

Kansas  City 

10 

11 

39 

Sexton  Summit  (R) 

144 

510 

351 

Tallahassee 

0 

0 

0 

St.  Joseph 

20 

25 

66 

Tampa 

0 

0 

0 

St.  Louis  (RFC) 

13 

24 

36 

PENNSYLVANIA 

West  Palm  Beach 

0 

0 

0 

St.  Louis 

33 

42 

51 

Allentown 

157 

169 

90 

GEORGIA 

Springfield 

26 

26 

45 

Erie 

173 

221 

127 

Harrisburg 

149 

157 

63 

Athens 
Atlanta 

22 

22 

12 

MONTANA 

Philadelphia  (U) 

88 

88 

19 

19 

18 

Billings 

61 

80 

223 

Philadelphia 

118 

125 

60 

Augusta 

Columbus 

Macon 

11 

11 

0 

Butte 

210 

422 

Pittsburgh  (U) 

86 

97 

60 

3 

3 

0 

Glasgow 

72 

89 

348 

Pittsburgh 

139 

182 

114 

5 

5 

0 

Great  Falls 

103 

149 

318 

Reading  (U) 

116 

117 

54 

Rome 

18 

18 

24 

Havre 

110 

145 

372 

Scranton 

175 

206 

181 

Savannah 
Thomasville  (U) 

1 
2 

1 
2 

0 
0 

Helena 
Kallspell 

131 
186 

195 
365 

384 
485 

Wllllamsport 

179 

206 

120 

IDAHO 
Boise 

Miles  City 

34 

39 

186 

RHODE  ISLAND 

21 

25 

120 

Missoula 

183 

310 

411 

Block  Island 
Providence 

162 
173 

178 
187 

94 
112 

Data  from  airport  unless  otherwise  specified. 
U  Indicates  Urban,  R  indicates  Rural,  sites. 


HURRICANE    CINDY 

September  16-20,    1963 

Compiled  by  George  W.    Cry 
Marine  Area  Section,   Climatology 


Hurricane  Cindy,  the  first  in  the  Gulf  of  Mexico  in  2 
years,  formed  in  a  trough  of  low  pressure  located  about 
200  miles  east -northeast  of  Brownsville,  Tex.  ,  on  the 
morning  of  September  16.  Ship  reports  received  around 
noon  c.  s.t.,  indicated  that  the  circulation  was  of  tropical 
storm  strength  and  was  intensifying  rapidly.  By  2:00  p.m. 
the  central  eye  was  developed  sufficiently  to  be  located 
about  200  miles  east  of  Corpus  Christi  by  the  WSR-57 
radar  at  Galveston.  At  the  same  hour,  a  report  from  the 
SS  SABINE  near  the  storm  center  indicated  hurricane 
force  winds.  Cindy  moved  northward  at  an  average  speed 
of  8  m.p.h  during  the  afternoon  and  night  of  the  16th,  re- 
maining relatively  small  in  area  and  with  no  further  in- 
crease in  intensity,  although  most  of  the  circulation  was 
still  over  the  warm  Gulf  waters. 

Winds  and  tides  along  the  coast  from  the  Galveston  area 
eastward  increased  during  the  evening,  with  winds  reach- 
ing maximum  values  during  the  early  morning  hours  of 
the  17th.  Over  the  Gulf,  highest  sustained  winds  were 
estimated  at  80  m.p.h.  ,  but  the  storm  weakened  to  less 
than  hurricane  force  over  land.  Highest  gusts  on  the 
coast  were  80  m.p.h.,  measured  at  the  Bureau  of  Com- 
mercial Fisheries  installation  near  the  eastern  tip  of 
Galveston  Island,  and  estimated  at  Gilchrist.  The  Weather 
Bureau  Office  at  Galveston  recorded  a  fastest  mile  of  50 
m.  p.  h. ,  at  2:15  a.  m. ,  and  a  peak  gust  of  74  m.  p.  h.  ,  at 
2:16  a.  m.  on  the  17th.  In  the  Port  Arthur  area  the  high- 
est gusts  were  from  40  to  50  m.p.h.  ,  while  in  Louisiana 
gusts  were  estimated  as  high  as  60  m.p.h.,  at  Grand 
Chenier  and  45  m.p.h.  at  Cameron,  but  were  generally 
in  the  25  to  35  m.p.h.   range. 

The  central  eye  of  Cindy,  some  20  miles  in  diameter, 
moved  on  shore  around  High  Island,  about,  midway  be- 
tween Galveston  and  Port  Arthur.  The  Corps  of  Engineers 
there  reported  "light  winds  and  near  calm"  between  7:30 
and  11:00  a.  m.,  c.s.t.,  on  the  17th,  and  a  low  barometer 
reading  of  29.44  inches  (997  mb.)  at  10:00  a.m.  A  slight- 
ly lower  pressure,  29.41  inches  (996  mb. ),  was  recorded 
inland  at  Anahuac  between  2:27  and  2:45  p.  m. 

The  storm  center  became  almost  stationary  for  about 
18  hours  shortly  after  moving  inland,  then  drifted  very 
slowly  westward  and  southwestward  with  slowly  decreas- 
ing intensity  through  the  Texas  Coastal  Plain  on  September 
18  and  19.  This  unusual  slow  movement  during  the  decay 
of  the  storm  resulted  in  an  extended  period  of  heavy  rain- 
fall in  the  northeastern  sector  over  extreme  southeastern 
Texas  and  southwestern  Louisiana.  Storm  rainfall  totals 
were  15  to  20  inches  in  portions  of  Jefferson,  Newton,  and 
Orange  Counties,  Tex.,  and  Calcasieu  and  Vermilion  Par- 
ishes, La.  The  heaviest  rain  occurred  at  Deweyville,  in 
southern  Newton  County:  a  3  day  total  23.  50  inches,  in- 
cluding 20.  60  inches  in  24  hours  between  the  7  a.  m.  , 
c.s.t.  ,   observations  on  September  17  and  18. 

Rainfall  to  the  west  and   south  of  the  almost  stationary 


storm  center  during  this  period  was  relatively  light.  Gal- 
veston recorded  only  3.64  inches  on  the  16th  and  17th; 
Anahuac  2.  63  inches  for  the  same  period;  amounts  were 
well  under  2  inches  in  the  Houston  area. 

Storm  totals  were  generally  4  to  8  inches  in  Louisiana 
as  far  east  as  Terrebonne  Parish  where  Houma  received 
7.90  inches  during  the  15th-17th.  Moist  air  pushed  north- 
ward by  Cindy's  circulation  brought  significant  rainfall, 
ranging  up  to  5  inches  or  more  locally,  to  much  of  south- 
west and  central  Oklahoma  on  September  16. 

Since  Cindy  was  a  relatively  small  storm,  barely  of 
hurricane  intensity,  and  developed  near  the  coast,  ex- 
tremely high  tides  were  not  produced.  Tides  ranged  gen- 
erally from  3  to  5  feet  (mean  sea  level)  along  the  upper 
Texas  and  western  Louisiana  coasts.  Except  in  Galveston 
Channel,  no  levels  greater  than  4  feet  m.  s.  1. ,  were  re- 
corded in  Galveston  Bay.  Indeed  during  the  afternoon  and 
evening  of  the  17th  tides  were  as  much  as  2  to  3  feet  be- 
low normal  in  the  upper  reaches  of  the  Bay  and  in  the 
Houston  Ship  Channel  due  to  the  persistent  strong  north- 
erly winds  on  the  west  side  of  the  nearly  stationary  storm. 

The  highest  reliable  recorded  tide  in  the  Galveston  area 
was  4.6  feet  m.  s.  1.  at  Pier  21  in  Galveston  Channel.  A- 
long  the  Gulf  side  of  the  island  tides  averaged  near  4.  0 
feet.  Farther  east,  tides  reached  3.8  feet  m.  s.  1.  at 
Sabine,  Tex.  In  Louisiana  reports  were  generally  3.  5  to 
4  feet,  with  highest  values  --5.5  to  6.  0  feet  --  south  of 
Lake  Charles  at  the  mouth  of  the  Calcasieu  River. 

Property  damage  from  wind  was  minor,  consisting  of 
roof  damage  to  beach  homes.  Only  minor  flooding  and 
some  slight  damage  occurred  from  tides,  but  several 
roads  were  impassable  for  short  periods,  and  waves  de- 
stroyed several  piers  and  caused  some  damage  to  boats. 

Considerable  damage  was  produced  by  the  flooding  of 
streams  and  drainage  canals  and  ponding  of  water  in  the 
areas  of  extremely  heavy  rainfall  over  the  lower  Sabine 
Basin  in  both  Texas  and  Louisiana.  The  flood  waters 
were  most  severe  in  the  Port  Arthur  -  Port  Acres  area 
of  Jefferson  County,  Tex.  Water  entered  about  4,  000 
homes  in  Jefferson,  Orange,  and  Newton  Counties,  Tex., 
remaining  in  some  areas  for  extended  periods.  Overall 
property  damage  --  mainly  from  the  flooding  --  was  es- 
timated at  $11.7  million.  Principal  crop  damage,  esti- 
mated near  $500,000  in  Texas  and  $360,  000  in  Louisiana, 
was  to  unharvested  rice.  Fortunately  most  of  the  crop 
had  already  been  combined,  and  rainfall  in  most  areas 
was  considered  more  beneficial  than  damaging  to  crops 
and  ranges. 

One  man  was  drowned  when  he  fell  from  a  crew  boat 
evacuating  personnel  from  the  offshore  oil  rigs  south  of 
Cameron,  La.  ,  and  two  small  twin  sisters  drowned  at 
Port  Acres  on  September  22  in  the  persistent  flood  waters 
still  covering  that  section. 
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Tropical  storm  stage 
Hurricane  stage 


^    ^    •)(-    Tropical  depression  (dissipation) 
stage 
O  Position  at  7:00  a.m.  ,  E.S.T.  , 

of  date  shown 
•  Position  at  7:00  p.m.  ,  E.S.T. 
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TROPICAL  CYCLONE  DATA 

HURRICANE  CINDY 
September  16-20,   1963 


Pressure 

Wind 

Highest 

Station 

Date 
Sept. 

(inches) 

(miles  pt 

r  hour) 

Tide 
(feet) 

Storm 
Rainfall 

Remarks 

Fastest 

Low 

Time+ 

Mile 

Tlme+ 

Gusts 

Time* 

# 

Time+ 

(inches) 

TEXAS 

Anahuac 

17 

29.41 

1427-1445 

ENE  76 

0820 

Galveston  WBO 

17 

29.54 

0529 

NE50 

0215 

NE  74 

0216 

3.64 

Galveston  BCF 

17 

29.59 

0545 

NNE  80 

0300 

Galveston 

17 

4.6 

0310 

Pier  21  -  North  side  of  Island. 

Galveston 

17 

4.0 

0300 

17th  St.  Pier  -  Gulf  side  of  Island. 

High  Island 

17 

29.44 

1000 

E  60-65 

0700 

E  69 

0700 

3.6 

160O-163( 

2.75 

Houston  WBAS 

17 

29.73 

1510 

N31 

0530 

NNW  46 

0917 

1.00 

Port  Arthur  WBAS 

17 

29.69 

1700-1800 

NE42 

0500 

15.17 

Port  Arthur  Ship  Ch. 

17 

3.3 

1600 

Sabine 

17 

SE  75* 

3.8 

0345-O52i 

San  Leon 

17 

29.69 

0600 

N  65» 

O500-060( 

2.6 

0500 

Texas  City 

17 

29.59 

0215 

NW  60 

0250 

4.0 

0415 

Total  Storm  Rainfalls 

Beaumont 

15.62 

Beaumont  9W 

18.71 

Deweyville 

23.50 

Evadale 

14.64 

Fannett  IS 

20.  15 

KirbyvUle 

11.85 

Kountze 

14.00 

Orange 

22.80 

Port  Arthur- Lewis  Di 

17.42 

Vidor 

17.00* 

Winnie  12SE 

20.75 

LOUISIANA 

Cameron 

17 

45* 

4.5 

0900 

Tide  above  normal. 

Grand  Chenier 

17 

ENE  60» 

0130 

5.50 

Jennings 

17 

29.80 

0600 

KE35' 

0830 

5.62 

Lafayette  FAA  AP 

17 

29.91 

1800 

ENE  28 

0900-1000 

7.08 

Lake  Charles  WBAS 

17 

29.85 

1800 

ESE  23 

1520 

E  35 

0730 

4.67 

Tide  5.5  to  6.0  feet  above  normal  at  mouth  of  Calcasieu 

River. 

Total  Storm  Rainfalls 

Gueydan 

7.79 

Hackberry 

7.56 

Houma 

7.90 

Pecan  Island 

20.25 

Sulphur  Mines 

9.77 

Vinton 

18.30 

+   All  times  are  Central  Stand 

ard 

#   Above  mean  sea  level 

•    Estimated 

STORM    SUMMARY 


September  1963 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

*  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

^ALL  OTHER 

T DAMAGE 

^DAMAGE 

a 

^  DA  WAGE 

2 

"^DAMAGE 

2 

^DAklAGE 

'^DAMAGE 

STATE 

§ 

X 

5 
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£ 
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£ 
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^ 
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^ 
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X 

2 
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q! 
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:3 

< 

3 
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3 

oP 

o 
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< 

^ 

OK 

o 
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3 

OK 
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a 

z 

a 

a 

2 

a.uj 

U 

a 

Z 

a: 

u 

o 

5 

£S 

o 

££ 

o 

i 

gf£ 

q: 
U 

g 

z 

££ 

u 

Alabama  ♦ 

Alaska  N 

Arizona 

0 

0 

0 

5 

0 

0 

0 

3 

0 

1 

0 

0 

0 

0 

5 

6 

Arkansas 

0 

0 

4 

4 

1 

2 

3 

0 

California 

0 

0 

3 

0 

0 

0 

3 

3 

0 

0 

4 

7 

Colorado 

0 

0 

0 

3 

0 

0 

5 

3 

Connecticut  N 

Delaware  * 

Florida 

1 

1 

0 

0 

3 

0 

0 

5 

0 

1 

1 

0 

0 

Georgia 

1 

1 

0 

5 

5 

0 

0 

4 

0 

Hawaii  * 

Idaho 

4 

4 

2 

5 

Illinois 

1 

1 

0 

0 

4 

Indiana 

0 

0 

"5 

C 

0 

0 

4 

0 

1 

0 

0 

0 

Iowa 

0 

0 

4 

0 

Kansas 

5 

5 

4 

1 

Kentucky 

4 

3 

1 

5 

Louisiana 

1 

0 

4 

5 

Ma  i  ne 

0 

0 

4 

0 

Maryland 

0 

0 

4 

0 

Massachusetts 

1 

1 

0 

0 

3 

0 

0 

4 

0 

0 

1 

4 

0 

Michigan  * 

Minnesota  * 

Mississippi 

0 

0 

0 

? 

Missouri 

0 

0 

4 

0 

Montana 

0 

2 

0 

0 

Nebraska 

1 

0 

0 

0 

Nevada  * 

New  Hampshire 

0 

0 

4 

0 

New  Jersey 

1 

0 

0 

0 

New  Mexico  ♦ 

New  York 

1 

1 

0 

0 

3 

1 

1 

°5 

C 

North  Carolina 

3 

1 

0 

0 

5 

North  Dakota  ♦ 

Ohio 

3 

1 

0 

9 

5 

0 

0 

'2 

C 

Oklahoma 

2 

1 

0 

0 

3 

0 

0 

2 

5 

0 

0 

4 

4 

2 

2 

4 

4 

Oregon 

0 

0 

2 

3 

0 

0 

4 

3 

0 

1 

3 

1 

0 

0 

R  3 

R  2 

Pacific  Area  * 

Pennsylvania 

1 

1 

0 

10 

6 

0 

0 

4 

0 

1 

0 

4 

0 

Puerto  Rico 

0 

0 

5 

6 

Rhode  Island  N 

South  Carolina 

5 

2 

3 

13 

6 

0 

7 

3 

0 

South  Dakota 

0 

0 

0 

5 

0 

0 

4 

0 

Tennessee 

0 

0 

0 

5 

0 

0 

0 

2 

0 

0 

4 

0 

Texas 

6 

4 

0 

0 

4 

0 

0 

? 

? 

0 

4 

? 

? 

0 

1 

4 

0 

0 

0 

H  7 

H  6 

Utah 

1 

1 

4 

0 

Vermont 

0 

0 

4 

0 

U.S.  Virgin  Is.  * 

Virginia  * 

Washington  N 

West  Virginia  * 

Wisconsin 

4 

2 

0 

0 

5 

Wyoming 

0 

0 

°4 

C 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

Includes  crop  damage. 

Crop  damage. 

Heavy  rain. 

Includes  Hurricane  Cindy. 

No  report  received  by  printing  deadline. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows- 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 


SEPTEMBER  1963 


Flooding  during  September  in  Continental  United  States 
was  mostly  minor.  The  third  hurricane  of  the  season, 
which  moved  inland  west  of  Beaumont,  Texas,  produced 
only  light  flooding  along  the  coastal  areas  of  Texas  and 
Louisiana. 

MISSISSIPPI  SYSTEM 

Missouri  Basin.  --Flooding  during  September  was  light 
to  moderate  and  localized  on  the  upper  Solomon  River 
Basin  from  the  lower  portion  of  the  North  Fork  near 
Downs,  Kans.,  downstream  on  the  main  channel  to  Glasco, 
Kans.  Stages  on  the  lower  Solomon  rose  to  about  three- 
fourths  bankfuU.  Substantial  within  banks  rises  were 
widespread  in  the  Republican  River  Basin,  the  lower  por- 
tion on  the  South  Fork  of  the  Solomon  River,  and  the  up- 
per Little  Blue  River  which  rose  slightly  above  flood  stage 
at  Fairbury,  Nebr.  Rises  approaching  bankfull  occurred 
on  the  main  stem  of  the  Republican  River  in  Nebraska  and 
Kansas.  Sappa  Creek  rose  to  near  flood  stage  at  Oberlin, 
Kans.  ,  with  a  pronounced  rise  continuing  downstream  to 
the  mouth.  Runoff  from  3-  to  6 -inch  rainfall  accumula- 
tions from  the  21st  to  the  23d  was  retarded  by  compara- 
tively dry  topsoil.  Rainfall  duration  permitted  near  max- 
imum infiltration  during  most  of  the  rain  period.  Losses 
were  moderate  on  the  upper  Solomon  River  with  negligi- 
ble damages  elsewhere. 

Arkansas  Basin. --Scattered  thundershowers  of  varying 
intensities  occurred  throughout  the  Arkansas  Basin  for 
more  than  half  the  month.  During  this  period,  excessive 
precipitation  occurred  over  a  small  area  on  the  1st,  4th, 
and  16th. 

The  heaviest  center  on  the  1st  was  located  in  the  upper 
Cimarron  River  Basin  from  Liberal,  Kans.  ,  to  Buffalo, 
Okla.  The  precipitation  over  the  basin  averaged  3.  19 
inches,  with  the  heaviest  official  amount  of  5.  02  inches 
reported  at  Englewood,  Kans.  Unofficial  amounts  of  up 
to  6.4  inches  were  measured.  The  precipitation  fell  in 
a  short  time  on  relatively  dry  soil  and  no  flooding  occur- 
red. The  crest  downstream  at  Waynoka,  Okla.,  was  about 
1  foot  below  flood  stage. 

Much  of  the  rain  in  the  west  was  reported  on  the  morn- 
ings of  the  2d  and  3d  and  local  lowland  flooding  occurred 
along  the  small  streams  in  the  Trousdale-Greensburg- 
Kingman,  Kans.,  area.  Kingman,  on  the  Ninnescah,  re- 
ported 4.  05  inches  on  the  morning  of  the  2d.  Flooding 
was  confined  almost  entirely  to  non-agricultural  land  and 
little  loss  resulted.  Rattlesnake  Creek  ( a  tributary 
of  the  Arkansas)  was  reported  to  be  higher  than  at  any 
time  since  1935  in  the  Trousdale  area.  These  iieavy  rains 
over  the  headwaters  of  the  Ninnescah  resulted  in  bankfull 
or  near  bankfull  downstream  to  near  Peck. 

The  heaviest  concentration  on  the  4th  was  along  Eagle 
Chief  Creek,  Redrock  Creek,  and  Salt  Fork  with  an  iso- 
lated unofficial  report  of  5  inches  near  Dover,  Okla.  The 
precipitation  averaged  1.79  inches  along  Salt  Fork  with 
unofficial  reports  of  3  to  4  inches  in  the  area  and  up  to  7 
inches  near  Carmen  and  Billings,  Okla.  County  highways 
were  temporarily  closed  in  these  areas.  The  Billings 
School  was  closed  for  the  day  due  to  flooding  on  Redrock 
Creek   at   road   crossings.     Minor  flooding  was  reported 


on  small  streams. 

A  downpour  occurred  on  the  16th  near  Kingfisher,  Okla., 
causing  rapid  rises  on  Kingfisher  and  Uncle  John  Creeks, 
but  crests  were  below  flood  stage.  The  precipitation  av- 
eraged 1.64  inches.  As  this  storm  moved  eastward,  a 
heavy  deluge  occurred  southwest  of  Guthrie,  Okla.  ,  over 
Cottonwood  Creek  Basin,  with  an  average  of  3.72  inches. 
This  storm  produced  2  1/2  feet  of  flooding  at  Guthrie. 
Water  seeped  into  many  homes.  Hundreds  of  persons  left 
their  homes.  Approximately  50  city  blocks  from  the 
southwest  city  limits  to  north  Guthrie  were  flooded. 

WEST  GULF  OF  MEXICO  DRAINAGE 
Hurricane  Cindy  developed  rapidly  on  the  16th  and  moved 
on  shore  just  west  of  Beaumont,  Tex.  ,  on  the  17th.  The 
hurricane  halted  briefly  just  north  of  Beaumont,  and  very 
heavy  rainfall  occurred  in  its  northeast  quadrant.  Dewey 
ville,  Tex.,  on  the  Sabine  River  reported  23.50  inches  of 
rainfall  in  24  hours;  Orange,  Tex.,  22.  80  inches;  Vinton, 
La.  ,  11  miles  northeast  of  Orange,  19.70  inches;  Kirby- 
ville,  Tex.,  11.85  inches;  and  Bon  Wier,  Tex.,  5.64. 
Rainfall  over  the  Calcasieu  Basin  in  Louisiana  ranged 
from  near  10  inches  in  the  western  section  of  the  lower 
portion  to  slightly  over  1  inch  over  the  extreme  upper 
portion.  Rainfall  near  the  coast  from  east  of  the  Calcasieu 
River  eastward  to  Lafayette,  La. ,  averaged  between  5 
and  6  inches.  Since  the  storm  took  a  westward  course 
instead  of  a  northerly  one,  the  heavy  rains  were  confined 
to  the  areas  near  the  coast. 

Light  flooding  occurred  on  the  Sabine  River  at  Orange, 
Tex.,  on  the  18th  and  at  Deweyville,  Tex.,  on  the  19th 
and  20th.  The  river  rose  only  0.6  foot  at  Bon  Wier,  Tex., 
as  the  heavy  rains  did  not  extend  very  far  above  this  point. 
Considerable  flooding  occurred  over  the  lower  Sabine 
Basin  from  the  accumulation  of  water  from  the  heavy 
rains.  Homes,  roads,  and  fields  were  flooded.  Flooding 
from  the  river  alone  was  not  sufficient  to  cause  any  dam- 
ages. The  Calcasieu  River  reached  bankfull  at  Lake 
Charles  and  near  bankfull  at  Old  Town  Bay,  La.  ,  on  the 
18th.  It  reached  about  half  bankfull  over  the  middle  por- 
tion on  the  19th  and  20th  and  changed  little  in  the  upper 
portion. 

The  only  flooding  in  the  Neches  River  Basin  occurred 
on  the  Pine  Island  Bayou  at  Voth,  Tex.  ,  from  the  18th  to 
the  22d.  Flooding  was  also  reported  from  the  Village 
Creek  Basin.  Local  flooding  occurred  in  western  Port 
Arthur,  especially  the  Port  Acres  section,  which  is  only 
partially  protected  by  levees.  This  area  is  drained  by 
Taylor  Bayou. 

PACIFIC  SLOPE  DRAINAGE 
Columbia  Basin.  -  -The  weather  was  unusually  warm  over 
the  entire  Pacific  Northwest.  Several  stations  had  record 
high  temperatures  for  so  late  in  the  season,  including 
Boise,  Idaho,  and  Medford,  Eugene,  and  Burns,  Oreg. 
Most  of  the  precipitation  fell  during  one  storm  near  the 
middle  of  the  month.  Slight  rises  were  noted  on  the  up- 
per Columbia  River  above  Grand  Coulee  and  on  the  Snake 
River  above  Clarkston,  Wash.  By  the  end  of  the  month 
most  streams  were  back  to  near  base  flow. 
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FLOOD  STAGE  DATA 


(All    dates   in 

September 

River  and  station 

Flood 
stage 

Ahove  flood  stagea 
-dates 

Crert* 

From- 

To- 

Stage 

Date 

MISSISSIPPI    SYSTEM 

Ft 

Ft 

Missouri   Basin 

Solomon;      Downs,    Kans. 

18 

22 

23 

21.7 

22 

Beloit,    Kans. 

20 

24 

25 

21.9 

24 

Glasco,    Kans. 

22 

25 

25 

22.25 

25 

Little   Blue:      Fairbury,    Nebr. 

10 

23 

23 

10.4 

23 

Arkansas   Basin 

Cottonwood  Creek:      Guttirie,    Okla. 

22 

17 

17 

24.5 

17 

WEST   GULF   OF   MEXICO   DRAINAGE 

Sabine:      Orange,    Tex. 

4 

18 

18 

4.4 

18 

Deweyville,    Tex. 

14 

19 

20 

14.3 

19 

Pine    Island    Bayou:       Voth,    Tex. 

T    11 

18 

22 

14.6 

19 

unless  otherwise  specified) 


SEPTEMBER  1963 


RAWINSONDE  DATA 

Average  monthly  value* 


SEPTEMBER  1963 


.11 


ALBUQUeRQUE.  N,  MEX. 
94?  MB 


SU9FACF 
1000 
950 
900 

890 

enn 

7!0 
700 
650 
600 
550 
500 
450 
400 
•>5n 
100 
250 
200 
175 
150 
125 
100 


36 

168 

598 

1.045 

1.517 

2.016 

2.558 

1.101 

3.687 

4.128 

5.001 

5.739 

6.526 

7.399 

9.157 

9,429 

10,653 

12.099 

12.947 

13.920 

15,065 

16,463 

17,865 

18,716 

19.685 

20.949 

?2,?81 

24.151 

25,146 

?6,en 

29.719 
31.426 


■18.9 
•25.0 
■11,8 


25.1 
28.0 
33.0 


568 

1,116 

1,515 

2,054 

2.595 

1.177 

3.794 

4,417 

5,121 

5,976 

6,691 

7,57? 

8.549 

9,641 

10,886 

12,149 

13,197 

14,153 

15,?57 

16.590 

17,911 

19,748 

19,698 

?o,aii 

22,240 
24,077 
25,254 
26,712 
28,613 
31,156 


•11.6 
•20.0 
•27,2 
•35,4 


•64,0 
•68.2 


-53.3 
-51.2 
-49.  1 
-45.7 
-41.0 


2.9 
4.1 
4.5 
9.5 
10.9 
15.7 
21.3 


1.095 
115 
5  79 

1.050 


2.59.; 
3.175 
1.779 
4.412 
5.120 
5.875 
6.678 
7.575 
9.555 
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17,956 
19.779 
19. 7?.; 
20,961 
22.273 
?4,120 


18.3 
15,6 
12.3 
8.5 
4.7 
,7 

-  3.2 

-  7,7 
•13.1 
■19,2 
■26.1 
■14,7 
■44.1 
■54.1 
•59.0 
-64.1 
•67.8 
■69.9 
■65.5 
•63.2 
■61.2 


■•;2.4 

■50.4 
■48.3 


29 
10 
457 
905 
1.174 
1.965 
2.379 
2.927 
3.501 
4,123 
4,776 
5.49  3 
6.252 
7,101 
8,027 
9,062 
10,245 
11.684 
12,555 
13.568 
14,759 
16.217 
17.675 
18.^48 
19.549 
20.714 
22,191 
24,042 
25,221 
26,693 
29,^66 
11,2?9 


9.2 

10.1 
7.6 
4.6 
1.? 

■  2.3 

■  5.1 

■  9.5 
•12.3 
■16.5 
■21.4 
•26.7 
•11.0 
■19,8 
■47.7 
■54.2 
■50.7 
-49.9 
■49,9 
■49.9 
■50.0 
•■^O.l 
■50.9 
■51.1 
■51,6 
•51.9 
•51.9 
•51.5 
•50,9 

•47.5 


4.1 
6.2 
9,9 
9.1 
9.3 
9.1 
9.1 
10.5 
9,9 
9,5 


5.601 
6,371 
7,227 
8,164 
9,212 
10,41? 
1  1.847 
12.702 


i695 


3.2 
6.1 


•24.3 
•30,4 
■17.1 
■44,7 
■11.8 
■51.5 
■12.8 
•51.1 


17. 


19.191 
19.575 
20.741 
22,164 
21.997 
25.150 
?6,592 
29.452 
11,^97 


201 

20 

2 

207 

6 

209 

9 

212 

1 

211 

1 

216 

0 

221 

5 

225 

1 

230 

0 

218 

1 

234 

1 

211 

2 

240 

6 

241 

0 

241 

7 

250 

4 

261 

2 

269 

0 

265 

1 

299 

1 

102 

I 

104 

10 

7 

306 

7 

107 

11 

1 

310 

12 

4 

BARROW.  ALASKA 
1013  MB 


BARTER  IS..  4U 
1011  MB 


RISMAPCtt,  N,  OAK. 


SURFACE 

30 

1000 

30 

950 

10 

900 

10 

810 

30 

fton 

10 

750 

10 

70O 

10 

650 

10 

600 

10 

150 

29 

500 

?9 

450 

29 

400 

29 

150 

29 

100 

29 

250 

29 

200 

29 

175 

29 

150 

29 

125 

29 

100 

29 

80 

29 

70 

29 

60 

29 

50 

28 

40 

28 

30 

29 

25 

27 

20 

25 

15 

24 

10 

11 

7 

5 

4 

246 

155 

596 

1,059 

1.144 

2.054 

2,599 

3,160 

3,764 

4,412 

5,100 

5,955 

6,659 

7,552 

9,110 

9,624 

10.970 

12.327 

13.169 

14.119 

15.227 

16.573 

17,912 

18.75  8 

19,711 

20,860 

22.281 

24,119 

25.329 

26.901 

29.717 

31.401 


-  8.2 
■13.7 
-19.6 
-26.5 
-15.0 
-44.7 
-55.3 
-60,4 
-64.2 
-66,8 
-66.8 


23.9 
16.9 
12,0 


111 

524 

951 

1,404 

1  ,883 

2.390 

2,924 

3,490 

4,098 

4,741 

5,441 

6,197 

7,025 

7,915 

8,955 

10.110 

11.564 

12.429 

13.411 

14.622 

16.080 

17,515 

18,409 

19,409 

20,591 

22,019 

23.902 

25.093 

26.515 

'9.406 

11.077 


-  1.7 

91 

85 

-  2.5 

91 

oi 

-  2.1 

71 

100 

-  1.9 

57 

109 

-  3.2 

51 

114 

-  4.7 

46 

119 

-  7.2 

45 

172 

-10.1 

41 

199 

-13.2 

19 

211 

-17. C 

39 

219 

-21.' 

18 

2 '4 

-25.9 

19 

211 

-11.1 

18 

254 

-17.0 

16 

244 

-43.7 

247 

-50.5 

249 

-55,1 

263 

-51,2 

2  76 

-51.5 

266 

-50,4 

263 

-50.1 

257 

-49.9 

251 

-10.3 

258 

-10,7 

217 

-51,1 

256 

-51,6 

217 

-51.9 

265 

-52.0 

274 

-51.9 

278 

-51.6 

298 

-50,7 

296 

-48.2 

107 

-46.0 

-43.2 

-40,9 

6.6 
8.2 
11.5 
11.3 
12.4 
16.3 


2.401 
2.917 
3.503 
4.112 
4,757 
5,460 


10,160 
11,589 
12,456 
13,462 
14,653 
16,113 
17,57' 


-   .7 

85 

82 

-  1.1 

93 

91 

-   ,7 

67 

105 

-   ,6 

119 

-  1.9 

128 

-  3.9 

141 

-  6.6 

19 

-  9.6 

3?0 

-12.7 

300 

-16.4 

294 

-20.1 

294 

-25.1 

10? 

-'0.5 

105 

-16.4 

299 

-42.6 

295 

-49.4 

29? 

-15.1 

291 

-51.9 

278 

-10.7 

2  76 

-49.9 

2  70 

-49.6 

271 

-49,5 

275 

-49,8 

271 

-10,3 

280 

-10.7 

2  79 

-11.0 

277 

-51,1 

?79 

-11.8 

281 

-11.6 

287 

-11.6 

291 

-50.9 

296 

1.2 
2.9 
3.9 
7.2 
9.5 
10.1 
11'.  3 
11.4 
17.7 
21.0 
21.8 
19.6 
18.8 
19.0 
17.3 
15.7 
16. 1 
16.1 


6.214 
7.058 
7,991 
9,017 
10,210 
11,654 
12,529 
13,540 
14,7'9 
16,205 
17,669 
18,542 
19,550 
20,742 
22,199 
24,082 
25,277 
26,751 
28,660 


7.1 

94 

350 
115 

8.1 

77 

71 

5.4 

74 

1  1? 

2.7 

71 

130 

-   .2 

69 

114 

-  3.5 

67 

121 

-  6.5 

63 

121 

-  9.7 

57 

125 

-13.2 

51 

141 

-17.6 

46 

145 

-22.2 

47 

149 

-27.6 

41 

163 

-33.9 

40 

175 

-40.3 

170 

-46.8 

19? 

-52.0 

234 

-10.5 

242 

-49.1 

238 

-49.7 

237 

-49.6 

2'7 

-49.9 

24' 

-49,2 

247 

-49.4 

244 

-49,4 

248 

-49.6 

255 

-50.1 

269 

-50.3 

267 

-50.0 

276 

-49.5 

282 

-48.5 

296 

577 

1.029 

1,512 

2,020 

2,554 

3,123 

1,724 

4,167 

1,047 

5,793 

5,586 

7,471 

8,435 

9,512 

10,740 

12.181 

13.024 

13.989 

15,124 

16,510 

17,999 

19,742 

19,700 

20,847 

?2,261 

74,100 

25,279 

?6,713 

?8,601 

11 .217 


9.2 

11.3 
15.0 
13.4 
10.7 
8.0 
5.3 
2.0 

-  2.1 

-  5.1 
-U.O 
-16,6 
-22,8 
-30,3 
-38.6 
-47,9 
-56.6 
-59.7 
-59.8 
-61.1 
-61.1 
-19,9 
-59.5 
-58.7 
-57,9 
-16.4 
-11.4 
-11.1 
-49.1 
-46.1 
-44.7 


95    81   2.7 


291 

6 

8 

294 

9 

289 

12 

287 

14 

285 

17 

289 

18 

299 

19 

286 

22 

296 

25 

285 

29 

281 

11 

281 

18 

282 

4' 

284 

41 

285 

41 

289 

16 

291 

30 

299 

21 

304 

16 

301 

14 

116 

11 

317 

10 

104 

10, 

296 

10 

285 

14 

0 

280 

17 

1 

BOISE.  IDAHO 
916  H8 


BROWNSVILLE.  TEXAS 
1012  MB 


1/    BURRWOOD. 
1014 


900 
950 
8  00 
750 
700 
650 
600 
550 
500 
450 
400 
150 
300 
250 
200 
175 
150 
125 
100 


868 
HI 
552 
1.018 
1.507 
2.022 
2,563 
3.135 
3.738 
4.192 
5.066 
5.909 
6.605 
7.485 
8,44  7 
9,524 
10,752 
12,201 
13,052 
14.022 
15.158 
16.519 
17.91R 
19.759 
19.720 
20.964 
22.271 
24.109 
25.292 
26.741 
28.621 


18.8 
17,5 
14,4 
10.6 
6.7 
2.4 
■  2.0 
•  6.5 
■11.3 
■16.8 
■21,0 
■10.1 


■56.9 
•59.5 
•61.5 


■16.7 
■53.8 
■51,5 


19.2 
20,4 
20.6 


563 
1.036 
1.529 
2.043 
2.583 
3.161 
3,763 
4,421 
5,110 


8,569 
9,674 
10,932 
12.401 
13,246 
14,194 
15,286 
16,599 
17,929 
18,742 
19,681 
20,915 
22.217 
24.051 


11,179 
'1,956 
16,246 


-  1.6 

-  6.2 


-60. o 
-66.0 
-71.5 


-62.7 
-59,8 
-17.4 
-53.2 
-50.6 
-47.6 
-41.2 
-19,4 


218 
176 
605 
.056 
.510 
."29 
.555 
.117 
.709 


8,  '75 
9.446 
10.669 
12.107 
12,954 
13,925 


15, 


18,715 
19,685 
20,848 
22,281 
24,150 
25,348 
26,819 
28,756 


6,6 
4,4 
1.9 

-  1.4 

-  4.8 

-  9.0 
-13.8 
-18.9 
-75.1 
-32.0 
-19,9 
-48.9 
-15.8 
-17.2 
-18.8 
-19,3 
-19,3 
-58,2 


290 

6 

8 

288 

9 

9 

291 

12 

9 

301 

17 

1 

297 

17 

9 

?97 

?0 

0 

299 

22 

0 

?97 

25 

1 

5,111 
5,969 


8,160 
9,662 
10,917 
12,191 
11,227 
14,177 
15,274 
16,604 
17,951 
19,772 
19,720 
?0,961 
22,277 
24,129 
25,316 
26,788 
28,707 
11,461 
11,911 


25.7 

91 

76 

25.1 

76 

71 

22.1 

71 

74 

19.2 

72 

88 

16.4 

67 

103 

11.7 

63 

85 

10.9 

16 

66 

9.0 

14 

47 

5.0 

10 

14 

1.6 

45 

26 

-  2.4 

43 

5 

-  6.9 

40 

145 

-11.9 

'7 

292 

-19.1 

16 

299 

-24,9 

295 

-13.7 

'02 

-41,0 

291 

-54,1 

281 

-60.0 

284 

-65.3 

100 

-69,6 

316 

-69.0 

3 

-65.1 

67 

-61.2 

"1 

-60.9 

74 

-17.9 

85 

-55.1 

89 

-51,9 

90 

-49.4 

93 

-46.7 

92 

-41.1 

95 

-18.0 

93 

-13.2 

107 

-10.7 

22.7 
20,6 
24,1 


1,017 
1,509 
2,025 


5 

105 

-  1 

6 

5 

860 

-  5 

9 

6 

677 

-10 

3 

7 

577 

-15 

6 

8 

569 

-22 

6 

18,620 
19,160 
20,705 
22,131 
23,988 
25,172 
26,610 
28,530 


-69.4 
-76,0 
-79,2 
-74,6 
-67,9 
-62,0 
-15,9 
-14,2 
-11,5 
-11.0 
-49.1 
-46.0 
-41.2 


28.0 
14.4 


S««  r«f*r*ace   aote  at   end  of    table 


RAWINSONDE  DATA 

Average  monthly  valuaa 


SEPTEMBER  1963 


CAPE  HATTEPA5.  N. 

C. 

CARIBOU. 

ME. 

CHARLESTON, 

S.  C 

. 

•     COLO  BAY.  ALASKA 

COLUMBIA. 

MO, 

1016  MB 

996  MB 

1015  MB 

999  MR 

990  MB 

5 

t 

Wind 

£■ 

Wind 

P 

Wind 

£, 

Wind 

g 

Wind 

J5 

M 

^ 

ja 

2 

ja 

fl 

9 

9 

& 

D> 

x> 

II 
II 

1 

1 
i. 
i 

I 

§ 

1 

• 
J3 

1 
I 

1 

« 
1 

§ 

1 

if 
II 

i 

1 

i. 

a 

J9 
O 
> 

(x; 

1 

1 

_  I 

*  S 
2  0 

3 
1 

1 

1 

1 

■s, 

1 

I 

1 

1 

1 

1 

1 

SUBFACF 

10 

4 

20,0 

87 

21 

6.6 

10 

191 

6.0 

93 

294 

7.9 

10 

13 

18.8 

69 

5 

5.4 

30 

10 

8,6 

88 

219 

1,9 

"iF 

238 

15,9 

69 

124 

2.3 

inoo 

30 

140 

20.2 

91 

24 

9.5 

10 

154 

279 

1.9 

30 

145 

20,1 

81 

25 

6.4 

10 

20 

281 

3,3 

30 

150 

950 

10 

578 

17.7 

79 

25 

11.3 

10 

578 

8,1 

69 

291 

6.4 

30 

585 

19,6 

71 

52 

10.3 

30 

441 

5,2 

65 

271 

3,1 

30 

567 

18,4 

67 

191 

6.6 

Qon 

30 

1.041 

15,0 

75 

25 

5.1 

10 

1.074 

6,1 

64 

295 

9,9 

30 

1.053 

17,3 

56 

55 

8.0 

30 

884 

3,6 

88 

294 

2,7 

30 

1.052 

16,1 

66 

211 

6.5 

B50 

10 

1.525 

12.5 

71 

354 

4.7 

10 

1.490 

4,1 

56 

268 

10.5 

10 

1.540 

14.5 

64 

45 

4.9 

30 

1,14  7 

1.4 

61 

266 

1.6 

10 

1.517 

11,6 

67 

269 

5.7 

pan 

10 

2.011 

10.8 

61 

299 

5.2 

10 

1.982 

2,3 

53 

280 

14.2 

10 

7.057 

1  2,1 

55 

1 

1.9 

30 

1,835 

-   .6 

73 

229 

2,7 

30 

2.046 

12,0 

54 

284 

6,0 

750 

10 

2.568 

6.7 

56 

275 

7.0 

30 

2.499 

.  1 

48 

280 

16.3 

10 

7.569 

9,9 

49 

119 

2.5 

10 

2,347 

-  3.3 

70 

250 

3,7 

10 

2.580 

9.3 

48 

293 

7,2 

700 

10 

3.139 

6.1 

48 

260 

10.3 

30 

3,054 

-  1.6 

44 

275 

18.8 

10 

3.163 

7.4 

19 

2  76 

3,5 

30 

2,892 

-  6,2 

66 

256 

4,7 

30 

3.155 

6.4 

43 

300 

9,3 

650 

10 

3,735 

3.2 

40 

259 

10.5 

10 

3,619 

-  4.2 

40 

269 

22.0 

30 

3.757 

4.0 

41 

280 

5,1 

30 

1,467 

-  9,5 

60 

256 

6.0 

30 

3.755    2.7 

44 

302 

9,9 

400 

30 

4.389 

.0 

266 

12.2 

10 

4,269 

-  7.6 

18 

266 

25,6 

30 

4,418 

,8 

16 

273 

5,5 

30 

4,084 

-13,1 

53 

250 

6,2 

30 

4,401 

-  1.1 

19 

292 

10,3 

550 

30 

5.074 

-  4.1 

265 

15.0 

10 

4.916 

-11.9 

38 

261 

28,2 

10 

5.107 

-  3.0 

278 

7,6 

30 

4.717 

-17,0 

50 

264 

7,4 

30 

5,086 

-  5.4 

15 

297 

11.3 

500 

30 

5.627 

-  8.3 

266 

15,0 

10 

5  ,664 

-16,4 

35 

261 

12,4 

10 

5.853 

-  7.5 

279 

9,9 

30 

5.451 

-21,7 

49 

269 

8,0 

30 

5.836 

-  9,5 

306 

11.1 

450 

30 

6.630 

-11.7 

264 

16.3 

30 

6.444 

-21,6 

35 

258 

15,9 

30 

6.670 

-13.2 

264 

12.2 

30 

6.711 

-27,1 

45 

254 

10,3 

30 

5.614 

-15,0 

307 

13.6 

«on 

10 

7.573 

-20.0 

265 

16.1 

10 

7.306 

-27,5 

16 

256 

38.7 

10 

7,565 

-19.1 

268 

12.8 

30 

7.060 

-33,2 

40 

259 

12,2 

30 

7,573 

-21.3 

306 

14.6 

150 

30 

8.499 

-76.9 

262 

23,5 

10 

8^.256 

-14,2 

254 

40,4 

30 

8,545 

-76.2 

281 

16.1 

30 

7,965 

-39,7 

259 

15,2 

30 

8,494 

-28.2 

309 

18.6 

300 

10 

9.594 

-15.1 

260 

28,6 

10 

9,317 

-41,6 

251 

46,8 

10 

9,541 

-34.6 

275 

17.7 

30 

9,025 

-45,7 

256 

19.2 

30 

9.56? 

-15.3 

306 

23.5 

250 

30 

10.819 

-44.8 

257 

36.1 

10 

10,532 

-49,3 

250 

52.3 

10 

10,890 

-44.3 

272 

22.1 

29  10,735 

-49,6 

252 

20.2 

30 

10.621 

-45,7 

302 

30.9 

200 

30 

12,296 

-55.4 

263 

40,2 

10 

11,974 

-54.9 

254 

54,8 

29 

12,351 

-55.5 

279 

25,4 

29 

11.697 

-49,1 

256 

24.3 

30 

12.275 

-55.2 

297 

35,4 

'75 

30 

13.119 

-59. P 

266 

40.0 

30 

12,827 

-55,0 

260 

46,6 

29 

11,192 

-60.8 

261 

28.2 

29 

17.573 

-49,1 

251 

24.1 

29 

13,115 

-59,3 

301 

38.1 

150 

30 

14.094 

-61.3 

272 

33.6 

30 

11.812 

-55,3 

262 

42.9 

29 

14.140 

-55.  1 

265 

22.0 

26 

13.580 

-49,4 

255 

25.1 

29 

14,071 

-62,2 

304 

32.8 

125 

10 

15.206 

-55.6 

275 

21,5 

10 

14,971 

-55,9 

262 

36,3 

29 

15,742 

-67.8 

292 

16.3 

26 

14.773 

-49,9 

253 

20.0 

29 

15,192 

-64,7 

305 

25.5 

100 

30 

16.565 

-64.7 

2  79 

13,4 

10 

16.191 

-55,7 

264 

31,5 

29 

16,586 

-66.4 

305 

6.5 

28 

16.731 

-50,0 

247 

16.9 

29 

16,553 

-64,3 

309 

19,0 

80 

30 

17.915 

-61.8 

263 

7,0 

29 

17.820 

-54.6 

265 

27,9 

29 

17,947 

-63.5 

304 

5,4 

28 

17.687 

-50,6 

249 

14,0 

29 

17,921 

-52.9 

324 

12,2 

70 

29 

18.764 

-60.0 

289 

4,7 

29 

18.682 

-54.0 

267 

19,8 

29 

18,780 

-61,1 

347 

3.3 

26 

18.555 

-50,5 

247 

11,5 

29 

16.741 

-61,6 

341 

9,1 

60 

29 

19,710 

-58.3 

107 

2.1 

29 

19,668 

-53.3 

263 

15,2 

29 

19,711 

-58,9 

60 

4.5 

28 

19,561 

-51,0 

247 

11,7 

29 

19.704 

-50,0 

5 

7,6 

50 

29 

20,884 

-55,5 

36 

2.5 

29 

20.844 

-52.6 

261 

11.8 

79 

70,681 

-57,0 

72 

7.4 

26 

20,746 

-51,5 

250 

■9,3 

29 

70.847 

-57,7 

11 

5.6 

<.o 

29 

22.117 

-52.5 

99 

7.0 

29 

22.288 

-51.0 

257 

12.4 

28 

77,104 

-54,3 

92 

10.5 

28 

72,194 

-51.5 

250 

8,5 

29 

7  2,265 

-54,8 

331 

3.7 

10 

29 

24,186 

-49.5 

90 

6.0 

28 

24.171 

-48.6 

251 

11.7 

28 

24,167 

-51,0 

91 

15,2 

27 

74,064 

-51,3 

272 

7,8 

27 

74,115 

-51,3 

295 

4,3 

25 

29 

25,184 

-47.8 

95 

11,3 

25 

25.166 

-47.3 

254 

10.3 

27 

25,154 

-49,0 

92 

16.3 

27 

25,248 

-51.2 

290 

6,4 

25 

75,299 

-48,9 

287 

4,1 

20 

28 

26,864 

-45.9 

87 

11,7 

74 

76,871 

-45.2 

254 

10.7 

25 

26,827 

-46.5 

83 

15.5 

27 

76,699 

-50.8 

267 

7,2 

24 

26,771 

-46,8 

273 

3.1 

15 

28 

28.789 

-41.2 

86 

13.0 

22 

78,802 

-42.6 

270 

8.9 

21 

26,758 

-43,1 

85 

22.5 

27 

28,577 

-49.5 

299 

6,4 

16 

'6,675 

-44,7 

10 

26 

31,552 

-38.4 

85 

12.6 

20 

11,571 

-38.6 

261 

8.5 

9 

11,559 

-17.0 

23 

11,233 

-47,2 

304 

9,9 

7 

21 

34.024 

-13,4 

96 

8.7 

14 

14,059 

-31.7 

77? 

14.0 

23 

13.609 

-44,4 

310 

12,4 

5 

18 

36.417 

-79.4 

6 

16.447 

-11.1 

17 

15.875 

-40,7 

290 

8,9 

4 

8 

17.451 

-16.1 

DAYTON.  C 

HtO 

OEL  PIO. 

TFXA 

DENVER.  COLO, 

DODGE  C 1 TY 

KANS, 

EL  PASO.  1 

F»A5 

984  * 

B 

978  ^ 

B 

842  MB 

927  MB 

685  MB 

suPFacf 

10 

297 

11.5 

89 

43 

1,9 

28 

314 

22.5 

75 

94 

4.1 

10 

1,611 

12.0 

77 

206 

2.9 

29 

792 

17.2 

87 

164 

5.8 

10 

1,193 

19,1 

67 

52 

3.1 

1000 

10 

164 

28 

124 

30 

135 

29 

119 

30 

120 

<>50 

30 

598 

16.1 

64 

161 

1.4 

28 

574 

22.7 

72 

126 

6,9 

10 

574 

29 

581 

30 

570 

900 

30 

1.057 

13.8 

60 

304 

3.9 

28 

1.041 

20.1 

71 

154 

10.9 

30 

1,040 

29 

1.045 

19,3 

69 

197 

13.6 

10 

1,044 

S50 

30 

1.537 

11,4 

57 

106 

5.2 

28 

1.533 

17.1 

72 

150 

8,7 

10 

1.527 

29 

1.537 

18,4 

60 

271 

15.3 

30 

1.536 

19,1 

56 

107 

5,8 

soo 

30 

2.042 

9,6 

45 

301 

6.6 

28 

2.049 

13.9 

71 

124 

5,8 

30 

2.041 

16.6 

54 

305 

4.3 

29 

7,056 

15,9 

52 

241 

11.8 

10 

2.05  5 

16,2 

56 

126 

7,4 

750 

30 

2,574 

7,5 

16 

300 

6.4 

26 

2.586 

11.0 

64 

99 

5.6 

10 

7.588 

14,2 

45 

311 

4.7 

29 

2,598 

12.3 

53 

258 

9.7 

10 

2.595 

12,8 

57 

108 

6.8 

700 

30 

3.141 

4,9 

11 

303 

10.5 

28 

1.165 

8.2 

54 

81 

7,6 

10 

1.170 

9,9 

45 

312 

3.7 

29 

3,177 

8,4 

54 

273 

7.2 

10 

3.178 

6,6 

58 

63 

6.4 

650 

10 

3.739 

1,9 

104 

11.8 

26 

1.770 

5.3 

41 

79 

9,1 

10 

1.777 

5,2 

51 

286 

4.7 

29 

3,783 

4,5 

52 

296 

6.0 

10 

3,782 

4,6 

58 

82 

9,9 

600 

10 

4,384 

-  2.0 

305 

11.6 

26 

4.424 

1.5 

42 

82 

5.8 

10 

4.479 

,5 

49 

768 

5.6 

29 

4.434 

,2 

45 

291 

5.8 

10 

4,416 

,4 

54 

83 

6.4 

550 

10 

5.061 

-  6.1 

306 

16.1 

26 

5.111 

-  2,5 

40 

48 

3,3 

10 

5.115 

-  4,1 

45 

272 

9.5 

29 

5.122 

-  3,5 

298 

5,4 

10 

5.121 

-  3,7 

42 

89 

6.0 

500 

10 

5.811 

-10.8 

303 

16,6 

28 

5.872 

-  6.9 

36 

52 

1,1 

30 

5.867 

-  8,9 

274 

11.3 

29 

5.875 

-  8.  1 

300 

7,8 

30 

5.677 

-  7,8 

95 

3.7 

450 

30 

6.604 

-16.1 

302 

20.4 

26 

6,663 

-12,0 

65 

2,3 

30 

6.671 

-14,2 

276 

11,8 

29 

6.682 

-13,2 

300 

10,1 

10 

6.682 

-13,0 

116 

1.7 

400 

30 

7,490 

-72.4 

100 

22.3 

26 

7.580 

-18.0 

343 

1,7 

30 

7.559 

-20,5 

273 

14,2 

29 

7,575 

-19,4 

299 

11,7 

10 

7.576 

-19,3 

252 

7,5 

150 

10 

8,457 

-79.5 

2°7 

25,1 

28 

6.566 

-74,7 

111 

5.2 

10 

8.533 

-27,9 

261 

15,0 

29 

8,554 

-26,4 

793 

13.4 

30 

8.557 

-25,1 

252 

100 

10 

9,518 

-17,6 

295 

29,1 

28 

9,671 

-37,8 

287 

6.6 

10 

9.621 

-16.3 

261 

70,0 

29 

9,649 

-35,0 

287 

17.3 

30 

9.555 

-14.0 

262 

8.4 

250 

10 

10,771 

-47.0 

295 

35,7 

28 

10.931 

-42.2 

283 

10.5 

10 

10,661 

-45,6 

266 

25,1 

29 

10,594 

-44,9 

279 

21.6 

30 

10.907 

-43.2 

259 

15,5 

200 

10 

12,217 

-55.6 

295 

40.8 

28 

12.404 

-53,5 

308 

15.2 

10 

17,315 

-54,9 

266 

29,1 

29 

12,352 

-55.0 

278 

26.8 

30 

12.377 

-53,5 

269 

23,1 

175 

10 

11,061 

-58.4 

291 

40.2 

28 

11,252 

-59,  3 

312 

15.2 

10 

13.161 

-58,9 

271 

30,9 

29 

13,196 

-59,4 

285 

28.4 

10 

13.775 

-59,1 

264 

20,0 

150 

10 

14,024 

-60.9 

293 

35,9 

28 

14,705 

-65,  1 

314 

13.7 

10 

14.119 

-62,4 

276 

26,5 

29 

14,152 

-63,0 

288 

23.5 

10 

14.178 

-64,8 

271 

18,6 

12'^ 

30 

15,150 

-63,1 

291 

30.9 

23 

15,303 

-70.1 

325 

8.4 

10 

15.736 

-65,1 

277 

20.0 

28 

15,265 

-55,9 

291 

19.4 

10 

15.275 

-70,1 

2  79 

11,3 

lOO 

30 

16.571 

-62.7 

296 

22.9 

28 

16,619 

-72.5 

151 

5.0 

30 

15.590 

-66.2 

292 

10.5 

28 

16,609 

-67,0 

305 

12.6 

30 

15.596 

-70,8 

295 

4,7 

80 

10 

17.901 

-61.1 

300 

14.2 

27 

17.947 

-67.7 

60 

10.1 

30 

17.951 

-63,1 

111 

5,2 

28 

17,967 

-63,9 

342 

6.0 

30 

17.931 

-66,6 

57 

7,6 

70 

30 

18.717 

-59.8 

101 

10,1 

27 

16.759 

-65.1 

71 

10,9 

30 

18.775 

-61,5 

350 

4,7 

28 

16,788 

-62.6 

14 

6.8 

29 

18.747 

-64,3 

76 

10.5 

60 

10 

19,700 

-58.5 

101 

8,9 

27 

19,702 

-62.3 

60 

12,2 

30 

19.712 

-60,5 

21 

4.9 

28 

19,742 

-61.1 

27 

6.6 

29 

19.666 

-62.1 

64 

11.8 

60 

10 

20.B52 

-56.7 

302 

6,2 

27 

20,834 

-59.7 

64 

16,1 

28 

20.672 

-59,2 

31 

4.7 

28 

70,880 

-56.8 

45 

7.2 

29 

30.619 

-59,5 

86 

13.0 

40 

10 

22.275 

-53.8 

292 

5,5 

26 

22,237 

-57.0 

66 

18.5 

28 

77.260 

-56.6 

355 

4.9 

26 

22,293 

-55.5 

33 

1.7 

29 

72.226 

-56.4 

89 

13.2 

10 

29 

24.131 

-50.5 

271 

4.3 

26 

24.073 

-51.6 

65 

20,8 

28 

24.172 

-57.6 

311 

4.  1 

27 

24,144 

-52.1 

10 

2.5 

29 

74.065 

-53,4 

67 

15.7 

25 

29 

25.126 

-48.5 

261 

4,5 

26 

75,751 

-51.5 

84 

22.9 

27 

75.104 

-50,1 

302 

4.9 

23 

75,133 

-50.1 

15 

1.2 

26 

75,745 

-50.8 

85 

16.9 

20 

29 

26.800 

-46.6 

269 

3,5 

25 

76.707 

-48,6 

84 

73.1 

27 

25.769 

-47,6 

295 

5.2 

21 

26,606 

-47.2 

16 

5,8 

26 

76.706 

-47,6 

61 

18.5 

1^ 

25 

78.724 

-44.0 

281 

1.9 

22 

28.609 

-45.8 

81 

23.1 

25 

28.674 

-44,7 

287 

7.2 

15 

28.690 

-45.0 

47 

1,5 

24 

78.622 

-44.6 

79 

21.4 

10 

12 

11 ,464 

-41.6 

322 

2,7 

11 

31.333 

-42,0 

12 

11.410 

-41,4 

5 

11,361 

-41.7 

FLY.  NE 

V, 

*     FfllRRANKS. 

ALASK 

A 

FLINT.  H 

CH. 

FORT  WORTH 

TEX 

IS 

GLASCOW.  >■ 

ONT, 

812  " 

B 

991  f 

R 

991  >> 

B 

996  ^ 

B 

935  <■ 

B 

5IIPC4CF 

10 

1,908 

6.6 

68 

162 

7,0 

29 

135 

5,0 

71 

157 

5,4 

30 

234 

9.8 

92 

222 

1.0 

30 

180 

21.2 

77 

45 

.6 

30 

696 

12.7 

76 

100 

5.6 

lOOO 

i6 

142 

29 

62 

30 

176 

30 

142 

30 

123 

950 

■%o 

564 

29 

484 

5,9 

57 

74 

11.6 

10 

607 

13,0 

74 

266 

2.7 

30 

591 

21,9 

68 

165 

5,4 

30 

557 

900 

TO 

1,045 

29 

926 

5.2 

57 

116 

6.7 

10 

1.060 

10,9 

59 

308 

5.6 

30 

1.058 

19,8 

57 

161 

4.3 

30 

1.017 

15,1 

58 

163 

5,6 

850 

30 

1,524 

29 

1.391 

2.7 

63 

134 

5.2 

10 

1.515 

9,2 

59 

307 

7.8 

30 

1.548 

16,7 

59 

132 

2.5 

30 

1.503 

14,9 

50 

227 

6,4 

800 

?0 

2,012 

13.2 

53 

182 

8,5 

29 

1  .680 

.2 

61 

151 

5,8 

10 

2.037 

7,9 

47 

295 

8,9 

30 

2,063 

14.0 

61 

72 

2.1 

30 

2.013 

11,6 

50 

256 

8,4 

750 

^o 

2.576 

12.6 

44 

181 

9.7 

29 

7.193 

-  2,7 

51 

152 

4.9 

10 

2.559 

5,7 

42 

289 

11.3 

30 

2,600 

10.9 

59 

46 

3.7 

30 

2.547 

6,6 

46 

267 

10,1 

700 

10 

3,151 

8.7 

44 

214 

11.5 

29 

7.919 

-  6.2 

52 

169 

4,9 

10 

1.110 

3,2 

35 

291 

12,4 

30 

3,179 

7,6 

54 

32 

5,8 

30 

3.117 

4,9 

41 

2  76 

12,2 

650 

30 

3.760 

4.4 

44 

219 

12.0 

29 

3.510 

-  9,5 

46 

165 

3.9 

10 

1.722 

,1 

35 

294 

15.7 

30 

1,783 

4.1 

51 

40 

6,2 

30 

3.714 

1.1 

42 

276 

15,7 

600 

30 

4.405 

-   .5 

46 

215 

12.4 

29 

4.179 

-13.3 

41 

200 

4,9 

10 

4.364 

-  3,4 

11 

294 

18.8 

30 

4,433 

.1 

50 

39 

4,9 

30 

4.357 

-  2.6 

40 

275 

18.5 

550 

30 

5.091 

-  4,8 

37 

216 

13.2 

29 

4.762 

-17,6 

16 

219 

4,3 

10 

5.041 

-  7.5 

30 

294 

19,8 

30 

5,116 

-  3.8 

49 

24 

3.7 

30 

5.035 

-  5.8 

18 

275 

20,8 

90O 

30 

5,818 

-9,1 

229 

15,2 

29 

5.494 

-22,3 

19 

220 

4,7 

10 

5.783 

-12.0 

294 

23,3 

30 

5,873 

-  8.1 

39 

354 

3.1 

30 

5.779 

-11,5 

2  76 

20.8 

450 

30 

6,641 

-14.8 

214 

17,9 

29 

6.254 

-27.7 

16 

231 

6,0 

30 

6.575 

-17.5 

26,6 

30 

6,679 

-13.3 

327 

5.2 

30 

5.571 

-16,9 

275 

23.5 

4  0O 

30 

7.524 

-21.6 

240 

17,7 

29 

7.098 

-33,6 

40 

233 

8,0 

10 

7.452 

-74.0 

299 

26,7 

30 

7,572 

-19.0 

331 

5.6 

30 

7.457 

-23,3 

275 

23,9 

150 

30 

8.493 

-29,2 

235 

17,3 

29 

6.021 

-40.8 

235 

6.8 

30 

6.413 

-31.0 

303 

34,8 

30 

8,552 

-25.9 

316 

7.6 

30 

8.415 

-31,0 

773 

26,4 

100 

30 

9.575 

-38,0 

232 

19.4 

29 

9,051 

-46.4 

240 

6.0 

30 

9,488 

-39.7 

299 

32,2 

30 

9,651 

-34.0 

312 

10.3 

30 

9.489 

-39,6 

278 

30,7 

250 

30 

10,607 

-46,4 

231 

19.8 

29 

10,731 

-55.9 

280 

7.4 

10,712 

-48,5 

297 

39,0 

10 

10,904 

-43.4 

308 

14.5 

30 

10.711 

-48,9 

270 

34,2 

?0O 

TO 

12,262 

-54,1 

2  36 

25,8 

29 

11.655 

-52.9 

253 

11.1 

10 

17.151 

-56,0 

297 

44,5 

10 

12,370 

-54.2 

306 

18,1 

30 

12.148 

-56.5 

276 

40,4 

175 

30 

11,111 

-57,6 

234 

23.5 

29 

12.520 

-51.4 

251 

12,6 

10 

12,998 

-57,3 

296 

43.1 

30 

11,216 

-59.6 

304 

17,1 

30 

12.992 

-57,5 

2  75 

36.9 

1  50 
125 
ion 
80 

30 

14.075 

-61,3 

216 

22,7 

29 

13.521 

-51.3 

251 

12.6 

10 

13.969 

-58,7 

295 

40,0 

30 

14,169 

-64.5 

299 

15,7 

79 

13.968 

-59,0 

280 

35,7 

30 

15, 199 

-63,7 

246 

15.7 

28 

14.706 

-50.8 

250 

13.0 

30 

15,108 

-60,4 

291 

35.2 

30 

15.771 

-66.6 

314 

12,8 

29 

15.105 

-50.6 

785 

32,8 

"10 
30 
?9 
2<5 

16.565 
17.934 

-64,0 

235 

8.9 

26 

16,160 

-50.5 

253 

14.0 

10 

16,498 

-59.9 

295 

26.4 

10 

15.503 

-69.2 

334 

7,0 

29 

16.492 

-60,6 

288 

28,2 

-62,6 

216 

3.9 

28 

17,613 

-50.9 

259 

13.8 

10 

17,896 

-58.5 

3  00 

20.2 

10 

17,94  5 

-66,1 

30 

7,5 

28 

17.679 

-59,6 

295 

20,5 

70 
60 
50 
40 

18,771 

-61,4 

156 

1,0 

26 

18,464 

-51.2 

253 

13.6 

10 

15,739 

-57.6 

301 

15.5 

30 

18.758 

-63,1 

67 

6.2 

28 

18.716 

-59.1 

301 

17,5 

19,718 

-60,  5 

60 

2,5 

26 

19,48  3 

-51.5 

261 

14.6 

10 

19.712 

-56.6 

301 

11.6 

30 

19,713 

-61,2 

70 

6.0 

27 

19,684 

-58,6 

305 

14,0 

29 
26 

20,657 
22,264 

-59.2 

54 

4,9 

26 

20,665 

-51.9 

267 

11,6 

10 

20,872 

-55.1 

291 

6.5 

30 

20,852 

-56,3 

60 

8.5 

27 

20.629 

-58.1 

311 

11,3 

-56.9 

52 

3,1 

26 

27.111 

-52.0 

2  66 

14,4 

30 

22,303 

-53.2 

285 

6.0 

30 

72,754 

-56.1 

85 

9,7 

26 

22.734 

-57,1 

316 

10,9 

10 

27 

24.103 

-53,3 

351 

1,6 

26 

23,970 

-52,1 

275 

15.0 

74,170 

-50.1 

264 

9,3 

79 

74,111 

-52.4 

64 

14,2 

25 

24.062 

-55,0 

321 

9.3 

25 
20 
15 
10 

24 
23 
17 

7 

25,281 
26.745 
28.661 
31.397 

-51,0 

129 

2.1 

25 

25,147 

-51,7 

285 

15,3 

29 

75,353 

-48.3 

2  79 

10,3 

26 

75,295 

-50.0 

66 

15,3 

23 

25.242 

-52.7 

108 

10.5 

-47,7 

124 

1.9 

23 

26,597 

-51,4 

285 

16.3 

79 

76,841 

-45,9 

272 

9,7 

26 

26,761 

-47.6 

63 

16.7 

23 

76.690 

-50,2 

298 

12.8 

-45,7 

47 

1.7 

23 

28,468 

-50,5 

296 

16.3 

22 

76,787 

-43.1 

267 

10,3 

25 

78,670 

-44.4 

62 

20.4 

21 

28.597 

-46,  I 

285 

15.0 

-42,2 

22 

11 ,127 

-48,2 

297 

18,5 

5 

31,575 

-40.5 

17 

11,408 

-40,6 

86 

17.1 

12 

31.150 

-41,5 

7 

19 

13,492 

-44,9 

295 

23,5 

5 

13 

35,758 

-42,2 

301 

25,1 

4 

9 

37,264 

-40,0 

ote   at    eod   of    table 


RAWINSONDE  DATA 


Avvsage  i 


Dthly  values 


SEPTEMBER  1963 


-I 


SUBFiCe 
1000 
950 
900 
(150 
800 
750 
■■00 
650 
600 
550 
500 
450 
400 
350 
100 
250 
200 
175 
150 
125 
100 


554 

-21 

2 

526 

-28 

4 

512 

-16 

5 

P51 

-45 

7 

•<05 

-54 

5 

15? 

-58 

4 

112 

-62 

5 

227 

-65 

9 

577 

-66 

0 

035 

-64 

4 

760 

-62 

9 

707 

-61 

7 

-51.4 
-48.8 
-46.0 
-42.3 
-38.9 
-35.4 


233 

8 

4 

222 

4 

7 

264 

9 

9 

760 

14 

0 

250 

16 

5 

761 

70 

4 

763 

22 

5 

?59 

21 

8 

258 

23 

3 

?57 

23 

3 

256 

23 

9 

756 

25 

8 

255 

30 

1 

760 

35 

4 

75n 

38 

5 

762 

34 

8 

267 

29 

1 

2  70 

23 

7 

271 

17 

3 

2  79 

15 

7 

288 

11 

8 

210 

161 

593 

1.043 

1.519 

2.120 

2.550 

3.111 

3.703 

4.342 

5.017 

5,759 

6.547 

7.427 

8.387 

9.461 

10.682 

12.120 

12.961 


031 


15.068 
16.458 
17.854 
18.693 
19.654 
20.820 
22.247 
24.100 
25.288 
26.761 
28.650 


9.9 

12.6 
10.3 
9.5 
7.5 
5.1 
2.6 
•  6 
■    4.2 


■39.6 
-49,0 
•■'6.8 
■57.5 
•59.1 
■60.7 
-60.2 
•58.9 
-58.7 
-57.3 
-55.7 
-53.9 
-50.7 
-48,5 
•45.9 
-43.7 


6.8 
8.0 
11.1 


21.2 
23.5 
25.6 


39.6 
47.2 


20.8 
17.3 


GREENSBORO.  N.  C. 
988  MB 


273 
167 
603 
1.062 
1.544 
2.051 
2.587 
3.153 
3.751 
4,399 
5.084 
5.835 
6.638 
7.526 
8.500 
9.591 
10.832 
12.286 
13.128 
14.082 
15.195 
16.548 
17.912 
18.742 
19.697 
20.845 
22.267 
74.129 
25.320 
26.780 
78,708 


16.1 
14.3 


•55.6 
■50.0 
■63.1 


4.9 
6.6 
8.0 
8.4 
10.1 
12.4 
13.8 
16.3 
17.7 


35.0 
37.9 
38,1 


GUAM,  MARIANA  IS, 
997  MB 


111 
86 
540 
1.011 
1.507 
2,027 
2.575 
3.154 
3,770 
4,424 
5.121 
5.880 
6.698 
7.600 
8.594 
9.708 
10.976 
12.452 
13.297 
14.238 
15.311 
16.595 
17.983 
19,673 
19,608 
20,730 
22,133 
23,990 
25,160 
26,618 
28,522 
31,232 
33.656 
35,945 


•15,7 
•22.3 

•30,5 


-IIUO,    HAWAI  I 
1014    MR 


INTERNA!.    FALLS. 
975    MB 


SURFACE 

30 

lono 

30 

950 

30 

90n 

30 

850 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

29 

175 

28 

150 

28 

125 

28 

100 

28 

80 

28 

70 

29 

60 

28 

■iO 

28 

40 

28 

30 

28 

25 

27 

20 

27 

15 

26 

10 

22 

7 

9 

5 

2.584 
3.157 
3,765 
4.420 
5.113 
5.870 
6,684 
7,591 
8,567 
9,670 
10,926 
12,392 
13,234 
14,181 
15,274 
16,592 
17,903 
18,703 
19,640 
70,762 
22,153 
23,979 
25,159 
26,618 
28.573 
31,246 
33,653 


21.9 

88 

235 

23.1 

82 

241 

20.3 

84 

77 

17.3 

97 

67 

14.8 

85 

66 

12.9 

71 

69 

10.6 

51 

77 

8.8 

40 

91 

6.1 

35 

85 

2.3 

36 

93 

-  1.9 

35 

149 

-  6.5 

35 

192 

-11.5 

28 

223 

-17.4 

239 

-74.7 

2  =  1 

-31.2 

256 

-42.8 

256 

-54.3 

257 

-60,5 

254 

-65.9 

244 

-70.8 

241 

-73.1 

85 

-69.2 

87 

-67.0 

89 

-64.2 

89 

-61.6 

89 

-58.7 

87 

-■^4.0 

90 

-51.6 

92 

-48.7 

93 

-45.2 

99 

-42.0 

96 

-39.6 

15.9 
7.0 
7.6 
17.1 
21.9 
25.1 
26.6 
27.6 


246 
169 
606 


2,050 
2,582 
3,151 
1,749 
4,395 
5,075 
5,826 
6.62  3 
7.510 
8.480 
9.567 
10.804 
12.757 
13.103 
14.063 
15.186 
16.555 
17.931 
18.763 
19.725 
70.877 
22,304 
24,166 
75,360 
26.834 
28,773 
31 ,499 


12.7 

16.2 

14.2 

12.0 

9.8 

7.6 

5.1 

2.1 

•    1.4 

■    5.5 

■10.1 

•15.5 

■21.7 


-46.1 
-55.0 
-58.8 
-61.9 
-61.5 
-63.5 
-61.7 
-60.6 
-59.5 
-56,3 
-53.7 
-50.5 
-48.6 
-46.7 
-41,9 


96  70       1.0 


12.8 
14,6 
16.3 
18.5 
21.0 
24.5 
31.1 

297    37.9 

297    41.2 

296    39.6 

286 

292 

295 

298 

306 


2,533 

3,096 

3,682 

4,322 

5,010 

5,734 

6,519 

7,396 

8,351 

9,420 

10,638 

12,068 

12.909 

13,877 

15,019 

16,415 

17,819 

18,659 

19,634 

20,787 

22,206 

24,050 

75,229 

26,678 

28,590 

31.325 

33.755 

36.057 


11.4 
10.5 
9.5 
7.4 
4.5 
1.5 

•  1.7 

•  5.2 
-  9.7 
-13.3 
-19.8 
-25.0 
•32,5 
•40.6 
•49.6 
•■^7.7 
•59.4 
•59.9 
-59,7 
•59,8 
-59,0 
-57,8 
-57,3 


89   192   1.9 


215 

6 

0 

260 

1? 

4 

281 

1? 

0 

285 

15 

0 

2  79 

16 

7 

789 

19 

1 

289 

20 

8 

4,422 
5,109 
5,966 
6.672 
7.569 
8.551 
9.649 
10,897 
12.360 
13.205 
14.156 
15.258 
16.595 
17.94  5 
18.767 
19.717 
20.861 
22.273 
24,123 
25,308 
26,774 
29,684 
31,403 


21,0 
19.6 


-65.0 
-62.7 
-60.6 
-59.2 
-55.1 
-52.0 
-50.1 
-48.0 


6.2 
8.4 
11.3 
15.0 
16.5 
17.5 
19.2 


117 

594 

1,052 

1,540 

2,054 

2,593 

3,169 

3,769 

4,424 

5,110 

5,868 

6,676 

7,571 

8,556 

9,656 

10,908 

12,370 

13,212 

14,159 

15,257 

16,596 

17,951 

18.779 

19,730 


26,824 
28,753 
31,530 


21.9 

94 

8 

22,5 

68 

21 

20,9 

80 

62 

18.2 

76 

76 

15.5 

68 

85 

12.9 

64 

86 

10.2 

60 

97 

7.1 

57 

23 

4.1 

51 

302 

.7 

47 

209 

-  1.7 

43 

29? 

-  7.5 

39 

277 

-12.5 

294 

-18.3 

299 

-25.4 

281 

-33.8 

278 

-43.7 

2  74 

-54.8 

278 

-60.5 

279 

-66.0 

299 

-69.  1 

299 

-67.3 

324 

-63.7 

16 

-62.2 

61 

-59.6 

70 

-56.8 

86 

-54.1 

94 

-51.0 

92 

-48.6 

00 

-46.1 

84 

-42.3 

81 

-17.1 

94 

-13.3 

KOTZEBUE,  ALASKA 
1007  MB 


LAKE  CHARLES, 
1014  MB 


SURFACF   29 


900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
150 
300 
250 
200 
175 
150 
125 
100 


1,038 
1,528 
2,042 
2,578 
3,158 
3.760 
4,419 
5.107 


6,677 
7,59? 
8,568 
9,671 
10.926 
12.391 
13.231 
14.174 
15,260 
16,561 
17,869 
18,669 
19,600 
20,722 
22,112 
23,941 
25,124 
26,583 
26,486 
31,214 
13,612 


26.8 

81 

97 

75.9 

a? 

84 

?2.1 

63 

82 

18.6 

8? 

88 

15.9 

90 

87 

13.7 

68 

81 

11.4 

54 

85 

8.7 

45 

78 

5.4 

40 

79 

?.2 

31 

65 

-  1.6 

63 

-  5.9 

65 

-U.I 

52 

-17.4 

30 

-24.7 

202 

-13.1 

783 

-43.0 

271 

-55.0 

256 

-61.4 

265 

-67.3 

276 

-72.2 

287 

-74.8 

92 

-70.1 

83 

-67.6 

83 

-64.9 

90 

-62.2 

91 

-58.6 

99 

-■3.3 

97 

-51.1 

99 

-49.1 

90 

-45.3 

86 

-41.3 

93 

-39.2 

10.1 
14.8 
?0.6 
70.6 
16.9 
7.6 
7.8 
21.0 
27.6 
30.5 
30.9 


887 

6 

2 

354 

3 

4 

644 

5 

357 

-  2 

5 

904 

-  5 

7 

,481 

-  9 

2 

6,2?8 
7,072 
7,997 
9,036 
10,230 
11,684 
12,560 
13,573 
14,769 
16,233 
17,606 
18,566 
19, 577 
20,765 
22,222 
24,094 
25,280 
26,739 
28,619 
31,235 


■49.8 
■49.  1 
■49.4 


■51.0 
■50.6 


■49,2 
■49,5 


5 

876 

-  5 

5 

6 

601 

-10 

2 

7 

596 

-15 

8 

8 

589 

-22 

5 

9 

702 

-30 

8 

10 

970 

-40 

8 

12 

44  7 

-53 

3 

13 

29  3 

-60 

4 

14 

716 

-67 

0 

15 

314 

-74 

3 

15 

597 

-77 

9 

17 

889 

-72 

1 

19 

68  3 

-67 

8 

19 

621 

-62 

5 

20 

760 

-57 

6 

22 

164 

-54 

2 

24 

044 

-51 

4 

75 

235 

-40 

9 

26 

701 

-47 

1 

?9 

613 

-45 

9 

31 

342 

-40 

0 

13 

800 

-40 

0 

12.7 
9.8 


921 

2 

7 

1 

.381 

3 

1 

866 

-  2 

1 

2 

371 

-  4 

5 

2 

917 

-  7 

7 

3 

.488 

-11 

3 

4 

.100 

-15 

0 

4 

.748 

-19 

3 

5 

.456 

-23 

9 

6 

.200 

-29 

3 

11.597 
12.461 
13.465 
14.656 
16.116 
17.575 
18,449 
19.452 


25.141 
26.594 
28,468 
11.141 
33,490 
35,765 


-49.9 
■49.8 
■50.0 
■50.2 
■50.6 
■51.1 
■51.6 
•51.3 
•51.0 
■50.7 
■49.8 
•47.5 
■46,5 
■44,7 


6,8 

7.0 
7.0 
9.1 
9.0 
14.0 
16.3 
14.0 


1?9 
579 
1,04  7 
1,539 
2,052 
2,590 
3,167 
3,771 
4,424 
5,117 
5,971 
6,683 
7,579 
8,561 
9,66  3 
10,918 
12,197 
13,23? 
14,193 
15,294 
16,615 
17,964 
19,790 
19,740 
20,883 
22,299 
24,152 
75,34? 
76,816 
26,740 
31,54  2 


-43,0 
-54.1 
-59.6 
-64.6 
-68.9 
-68.8 
-64.7 
-62.7 
-60.2 
-57.9 
-55.1 
-51.3 
-49.9 
-46.2 
-42.5 
-37.0 


refereace  note  at  eod  of   table 


RAWINSONDE  DATA 

Average  montMy  values 


SEPTEMBER  1963 


(.ANHER,  WYO. 


IJ 
ll 


800 
750 
700 
650 
600 
550 
500 


li696 
111 
567 
1.011 
1.520 
2.013 
2.571 
3.150 
3.750 
4.401 
5.0S3 
5.832 
6.633 
7,514 


12,242 
13,089 
14.053 
15,179 
16,546 
17. 922 


752 


19.708 
20,848 
72.251 
24.088 
25,264 
26,721 
26,643 
11,185 


1,514 
2.036 
2,577 
3,161 
3,  765 
4,420 


6,658 
7,551 
6,523 
9,610 
10,850 
12,115 
11,167 
14,132 
15,255 
16,611 
17.974 
18.796 


20.894 
22.113 
24,160 
25,342 
26,811 
26,712 


176 

8 

7 

185 

10 

7 

197 

6 

210 

11 

1 

213 

1 

217 

2 

223 

2 

220 

8 

221 

20 

6 

226 

26 

6 

-65.6 
■63.6 
•61.7 


782 

-61 

0 

178 

-56 

1 

004 

-54 

4 

178 

-52 

1 

635 

-48 

9 

534 

-46 

1 

256 

-41 

5 

706 

-17 

8 

037 

-14 

0 

621 

-11 

6 

14.6 
16.1 
15.3 


17,3 
22.0 
17.7 
12.0 
6.4 
6.8 
14.4 
17.3 


25.3 
26.8 

27.8 


151 
595 
1.060 
1.547 
2.059 
2.595 
3,172 
3,774 
4.475 
5,110 
5,664 
6,669 
7,561 
6,518 
9,614 
10,884 
12.150 
1 1.196 
14.153 
15.261 
16.609 
17.962 
18.786 
19,742 
70,881 
72,296 
74,150 
75,339 


18.5 

23.0 

19.9 

17.4 

14,9 

12.7 

10.1 

7,0 

1.7 

.2 

■  4.0 

■  8.5 
■13.8 
■20.0 
■26.7 
■14.6 


■62.3 
■60.6 
■56.7 
■55,2 
■51.5 
■49,5 
•47.2 
•44,3 
■40.7 


103 
40 
463 
906 
1.177 
1.664 
2.376 
7.926 
1.500 
4.121 
4,773 
5,469 
6,743 
7,096 
8,023 
9,060 
10,245 
11,677 
17,548 
1 1,558 
14,752 
16,214 
17,676 
18,547 
19,561 
20,749 
22,203 
24,078 
75,771 
76,719 
76,609 


-  5.3 
■  8.7 
-12.7 
•17,1 
•21.8 
•27.0 
•33.0 
•39.6 
•47.2 
-54.6 
•51.4 


■50.3 
■49.9 


MFDFOflO,    OREO. 
968    MB 


SUPfACE 

10 

1000 

30 

950 

30 

900 

10 

850 

30 

800 

10 

750 

30 

700 

10 

650 

30 

600 

30 

550 

10 

500 

10 

450 

30 

400 

10 

150 

10 

300 

30 

250 

30 

2  00 

30 

175 

30 

150 

30 

125 

30 

100 

30 

90 

29 

70 

27 

60 

27 

50 

25 

40 

25 

30 

75 

25 

25 

20 

20 

15 

17 

10 

8 

7 

5 

94 

540 

1,021 

1,515 

2,033 

2,573 

3,159 

3,767 

4,429 

5,121 

5,866 

6,705 

7,612 

6,611 

9,729 

11,001 

12,484 

13,332 

14,277 

15,357 

16,643 

17,94  1 

18,734 

19,676 

20,627 

22,256 

24,121 

25,317 

26,798 

26,728 

31,431 


29.4 

75 

66 

28.2 

74 

74 

24.0 

77 

79 

20.9 

76 

86 

18.2 

75 

67 

15,7 

72 

97 

13.3 

65 

9? 

10.3 

57 

90 

6.8 

55 

90 

1.0 

54 

90 

-   ,7 

49 

97 

-  4.8 

44 

69 

-  9,4 

40 

9? 

-14.9 

12 

94 

-21.4 

98 

-79,9 

99 

-40.2 

108 

-57.7 

1  17 

-60.0 

107 

-67.5 

89 

-74.3 

96 

-77.1 

89 

-71.9 

66 

-67.3 

90 

-61.2 

93 

-55.7 

93 

-53.0 

275 

-50.2 

765 

-46,7 

265 

-45.7 

263 

-44.2 

268 

-19.6 

11.5 
12.0 
14.0 


9 

77 

5 

12! 

26 

9 

571 

23 

9 

047 

21 

1 

542 

18 

1 

060 

15 

6 

609 

11 

1 

185 

10 

1 

797 

6 

4 

451 

7 

5 

145 

-  1 

5 

901 

-  5 

9 

6 

716 

-10 

8 

7 

670 

-16 

6 

6 

610 

-71 

5 

9 

719 

-11 

8 

10 

961 

-42 

0 

12 

451 

-51 

9 

11 

796 

-60 

7 

14 

746 

-66 

4 

15 

314 

-71 

6 

16 

618 

-74 

8 

17 

947 

-70 

3 

18 

74  7 

-66 

7 

19 
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167 
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-41.7 
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18.751 
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78,660 


15.7 
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9.2 


■10.8 
16.2 


•73.1 
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•67.3 
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■57.3 
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14.185 
15,270 
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NANTUCKET.  MASS. 
1017  wa 


NASHVILLE.  TENN. 
996  MR 
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RAWINSONDE  DATA 


Average  monthly  values 

SEPTEMBER 

1983 

NOME.  ALASKA 
1005  MB 

NORFOLK,  VA. 
1018  MB 

NORTH  PLATTF.  NFBR. 
919  MR 

•      OAKLANO.  CALIF. 
1012  MB 

OKLAHOMA  CITY,  OKLA. 
077  MB 
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1.055 
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4.425 
5.107 
5,963 
6.667 
7,560 
8,538 
9,632 
10,970 
12,34  0 
13.195 
14,138 
15,243 
16,584 
17,933 
18.755 
19.703 
20,942 
27.254 
74,100 
'5,302 
76,766 
78,696 
31,419 

18.7 

20.4 
19.1 
16.3 
13.5 
10.8 
7.2 
3.6 

-  4.1 

-  8.4 
-13.4 
-10.7 
-76.7 

-44.4 

-50.7 

-67.4 
-67.8 
-65.3 
-63.1 
-60.9 
-58.5 
-55.6 
-51.7 
-50.7 
-47.6 
-43,9 
-41.6 

95 

72 
65 
66 
61 
57 
59 
54 
50 
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195 
771 
777 
33? 
344 
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316 
120 
317 
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301 
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311 
15 

47 
55 
97 
79 
71 
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74 

8.7 
9.1 
5.7 
3.7 
3.3 
4.3 
3.9 

3.1 
5.1 
6.0 
10.3 
12.4 
15.3 
17.0 
71.0 
21.8 
21.4 
16.9 
9.3 
6.0 
6.4 
6.8 
5.9 
4.7 
6.0 
8.0 
10.3 
13.6 

OLYMPtA*  WASH. 
1007  MB 

OMAHA.  NFBR. 
971  MB 

PEORIA.  ILL. 
996  MB 

PITTSBURCH.  PA. 
970  MB 

*    PONAPF.  CAROLINE  IS. 
1005  MR 
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4,332 

5,005 

5.748 

6,534 

7.415 

8.372 

9,443 

10,665 

12.110 

12,964 

13,941 

15,090 

16,494 

17,905 

18,748 

19,726 

20,880 

'2,206 

24,136 

25,311 

26,773 

28,630 

31,318 

12.1 
13.4 
14.6 
13.9 
12.2 
9.8 
7.3 
4.1 
.3 

-  3.9 

-  8.2 
-12.9 
-18.3 
-24.6 
-31.5 
-39,0 
-48.4 
-54.3 
-55.6 
-57.1 
-58.1 
-57.9 
-57.2 
-56.8 
-56.8 
-57.0 
-55,9 
-53.7 
-51.9 
-49.8 
-46.6 
-43.2 

91 
64 
70 
56 
48 
41 
37 
39 
41 
41 
41 
37 

203 
188 
213 
209 
216 
211 
205 
205 
209 
214 
218 
233 
227 
231 
232 
232 
228 
236 
235 
238 
237 
239 
239 
243 
255 
283 
327 
314 
313 
314 
312 

1.7 

1.2 

.8 

2.5 

5.8 

8.7 

10.3 

13.8 

16.1 

16.5 

19.0 

19.6 

22.0 

22.5 

25.6 

27.2 

26.8 

31.9 

33.4 

29.7 

25.3 

10.0 

11.8 

9.7 

7.2 

4.9 

3.7 

4.0 

5.1 

6.4 

8.5 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
79 
28 
27 
27 
24 
10 

403 

147 

586 

1,047 

1,533 

2.045 

2,582 

3.155 

3.751 

4.403 

5.095 

5.8'7 

6,639 

7.524 

9.403 

9.590 

10.919 

12.271 

13.115 

14.0T4 

15.105 

16.561 

17.934 

18.758 

19.710 

20,963 

22,279 

'4,120 

25,319 

26,791 

28,696 

31,408 

15.2 

16.9 
16.4 
14.9 
12.8 
9.8 
6.5 
7.9 

-  1.1 

-  4.8 

-  9.6 
-15.0 
-71.4 
-78.6 
-36.8 
-46.0 
-55.4 
-50.1 
-67.7 
-63.7 
-63.9 
-62.5 
-61.5 
-50.7 
-57.9 
-55,3 
-51.9 
-49.1 
-46.9 
-44.5 
-41.5 

00 

79 
69 
61 
52 

50 
50 
44 
43 

40 

150 

193 
733 
266 
291 
292 
291 
797 
797 
299 
300 
299 
298 
300 
299 
299 
797 
300 
301 
304 
306 
370 
330 
357 
360 
346 
305 
284 
274 
299 

3.5 

7.0 

9.5 

9.9 

9.9 

11.3 

12.6 

13.0 

14.4 

15.5 

18.1 

19.0 

23.5 

23.9 

27.8 

33.9 

41.2 

42.0 

36.9 

28.2 

27.0 

15.0 

12.2 

9.1 

6.2 

4.7 

6.2 
6.6 
7.6 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
79 

20 
?o 
77 
24 
71 

200 
169 
602 
1,065 
1,547 
2.054 
2.597 
3.159 
3,759 
4,405 
5,090 
5,836 
6.632 
7,520 
9,499 
9,574 
10.810 
12.763 
13.109 
14.071 
15.107 
16,57n 
17,049 
18,780 
19,746 
'0,995 
72,316 
74, 175 
75,169 
'6,847 
'8.761 
31.507 
33.949 
36.777 

13.0 

16.6 
14.3 
12.5 
10.8 
9.8 

- 1.1 

-loii 

-15.2 
-21.6 
-29.7 

-37.0 
-46.1 
-55.0 
-59.6 
-60.7 
-63.2 
-63.0 
-61.2 
-59.9 
-58.5 
-57.0 
-54.5 
-50.7 
-48.8 
-46.5 
-44.3 
-40.7 
-17.6 
-14.6 

90 

71 
67 
57 
47 
39 
37 
37 
39 

03 

203 
737 
786 
793 
295 
707 
798 
796 
300 
304 
300 
301 
304 
304 
303 
303 
301 
301 
301 
304 
313 
316 
324 
325 
321 
283 
281 
786 
283 
787 
788 
787 

1.9 

3.7 

3.1 

3.7 

6.2 

8.9 

10.7 

13.0 

15.5 

15.3 

16.7 

18.1 

20.8 

23.5 

79.9 

34.4 

40.4 

41.0 

37.3 

79.9 

73.1 

16.1 

11,5 

7.6 

6.0 

4.7 

4.7 

6.0 

5.9 

4,0 

7.0 
9,0 

30 

30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

30 

30 
?o 
79 
28 
28 
28 
28 
26 
23 

353 

170 

599 

1.055 

1.532 

2.035 

2,564 

3,179 

3.771 

4.365 

5.040 

5,788 

6,580 

7,467 

8,476 

0,504 

10,734 

17,181 

13,078 

13,096 

15.110 

16,510 

17,899 

19,734 

19,704 

70,860 

'7,790 

74,159 

75,357 

76,835 

28,756 

31,502 

13,060 

36, 200 

10.5 

13.3 

1  1.0 

10.0 

8.2 

6.0 

3,1 

,1 

-7,9 

-  7.0 

-11.6 

-17.0 

-73.1 

-30,5 

-39.3 

-55.4 
-57.6 
-59.9 
-61.9 
-61.7 
-60.1 
-58.9 

-55!7 
-57.7 
-40,9 
-47.9 
-46.7 
-43.9 
-10,9 
-37.7 

62 

73 
69 

58 
49 
41 

38 
37 

57 

139 

306 
301 
'90 
'96 
300 
799 
307 
300 
700 
706 
'06 
'05 
703 
798 
783 
793 
787 
789 
701 
293 
792 

791 
763 
761 
261 
279 
793 
798 

1.7 

,6 

5.7 
7,0 
8.2 
10.1 
13.2 
14.8 
16.7 
18.6 
21.4 
74.1 
77.7 
29.1 
33.9 
41.7 
45.9 
45.1 
47,5 
36,3 
25,3 
17.7 
13.0 

6.6 
6.4 
4.7 
4.1 
3.5 
1.7 

7.9 

30 

30 
30 
30 
30 
30 
30 
30 
30 

30 

30 
30 
30 
70 
70 
70 
70 
79 
79 
70 
79 
20 
29 
27 
23 
23 
17 
10 

39 

85 

1,014 

1,509 

2,028 

2,570 

3,154 

3,761 

4,473 

5.115 

5,881 

6,698 

7,608 

8.606 

9,724 

10,997 

12,470 

13,327 

14.273 

15,353 

16,630 

17,015 

18,778 

19,668 

70,810 

77,714 

74,096 

75,785 

76.756 

78,665 

11,399 

29.1 
79.4 
74.3 
21.2 
19.5 
15,9 
13,2 
10.2 
6.9 
3.1 

-  .9 

-  4.9 

-  9.3 
-14.6 
-21.5 
-29.7 
-40.1 
-52.7 
-59.0 
-67.4 
-74.0 
-76.6 
-72.1 
-67.2 
-61.4 
-56.7 
-54.1 
-50.7 
-40.1 
-47.0 
-4'i.O 
-41.8 

77 
77 
79 
81 
79 
75 
73 
69 
69 
62 
61 
55 
50 

38 

764 
730 
109 
1  17 
99 
90 
07 
103 
09 
07 
00 
04 
95 
06 
0? 
90 
77 

65 

73 

90 

02 

88 

99 

90 

90 

267 

266 

26? 

761 

7  60 

.6 

1  .0 

.2 

7.3 

7.7 

3.3 

4.9 

7.6 

9.3 

13.4 

13.8 

16.1 

16.3 

15.3 

15.5 

14.4 

13.2 

15.2 

15.2 

13.4 

15.9 

18.6 

31.3 

38.3 

35.0 

14.4 

8.7 

19.3 

22.1 

19,9 

71,0 

PORTLAND.  ME. 
1015  MB 

RAPID  CITY,  5.  OAK. 
907  MB 

ST.  CLOUO.  MINN. 
980  MB 

ST.  PAUL  IS..  ALASKA 
1002  MP 

SALEM.  ORFC. 
1008  MB 

SUPFACF 

1000 

950 

900 

950 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

15n 

125 

100 

80 

70 

60 

50 

40 

25 
20 
15 
10 

7 

30 
30 
30 
30 
30 
30 
30 
30 
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30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
28 
25 
21 
15 

20 
165 
594 
1,042 
1.514 
2,01! 
2,535 
3,092 
3,677 
4,315 
4,984 
5,721 
6,505 
7,370 
8,333 
9,402 
10,624 
12.067 
12.914 
13.899 
15.036 
16.437 
17.845 
18.694 
19.676 
20.840 
22.283 
24,168 
25,367 
26.863 

9.8 

11.3 

10.2 

8.6 

6.9 

5.0 

3.0 

.5 

-  2.6 

-  6.2 
-10.0 
-14.4 
-19.7 
-25.8 
-32.6 
-40.0 
-48.4 
-55.5 
-56.8 
-57.6 
-58.8 
-58.1 
-67,1 
-56.0 
-55.2 
-53.7 
-51.5 
-48.6 
-46.8 
-45.2 

95 
74 
66 
60 
56 
51 
48 
44 
44 
47 
45 
42 
37 

340 
4 
355 
339 
304 
290 
277 
277 
274 
270 
263 
260 
760 
257 
256 
252 
251 
253 
257 
263 
262 
267 
270 
270 
264 
264 
253 
249 
249 
250 

4.5 

5.1 

6.4 

6.0 

7.8 

8.4 

12.2 

14.4 

15.9 

19.0 

24.7 

30.6 

32.2 

35.9 

41.0 

48.2 

50.5 

50. 0 

46.6 

39.8 

33.2 

25.8 

17.7 

14.4 

11.7 

11.1 

9.5 

9.5 

9.7 

7.8 

79 
20 
29 
20 
29 
20 
20 
29 
20 
20 
20 
20 
29 
20 
20 
29 
20 
70 
20 
20 
20 
20 
20 
29 
20 
20 
20 
79 
20 
28 
23 
6 

966 
132 
560 
1,032 
1.519 
2.032 
2.569 
3.145 
3,746 
4.304 
5.072 
5,827 
6.617 
7.503 
8.471 
9,554 
10,796 
12,234 
13,070 
14.043 
15,170 
16,542 
17,920 
18,754 
19,700 
70,951 
'2,257 
'4,00? 
25,272 
76,778 
78,617 
31,324 

14.2 

15.6 
16.0 
13.9 
10.9 

r.  4 

3.0 

-  1.3 

-  5.6 
-10.6 
-15.7 
-21.9 
-29.2 
-37.7 
-47.1 
-55.6 
-59.3 
-61.0 
-63.0 
-63.0 
-61.5 
-61.0 
-59.9 
-58.7 
-57.1 

-5l!0 
-49.6 
-45.9 
-42.1 

75 

69 
56 
^3 
■■2 
48 
50 
47 
39 

306 

215 
2  34 

275 
2  74 
294 
286 
285 
278 
278 
278 
277 
275 
2  74 
2  74 
275 
290 
2  79 
282 
296 
293 
299 
316 
318 
317 
304 
798 
284 
277 

1.0 

1  .4 

4.7 

5.2 

8.9 

10.1 

12.4 

14.4 

16.5 

10.0 

21.6 

22.9 

26.8 

32.4 

35.5 

41.6 

40.8 

37.3 

30.1 

23.1 

15.2 

12.6 

10.3 

8.0 

6.6 

8.5 

9.9 

11.3 

17.5 

30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
70 
2o 
20 
29 
70 
20 

27 
27 
77 
16 

316 
145 
580 
1,033 
1,513 
2,010 
2,551 
3.117 
3.713 
4.357 
5,013 
5,780 
6,572 
7,455 
8,418 
9,404 
10,718 
12,150 
13,001 
13,065 
15,000 
16,483 
17,870 
18,705 
19,670 
70,819 
72,234 
'4. 070 
75,758 
76.771 
'8.630 
31.345 
13,773 

12.2 

14.1 
12.9 
11.6 
0.4 
7.1 
4.2 
1.0 

-  2.8 

-  6.7 
-11.4 
-16.9 
-23.2 
-30,9 
-30.1 
-49.7 
-56.2 
-58,9 
-60.3 
-61.3 
-61.3 
-60.5 
-50.6 
-59.6 
-57.3 
-55,0 
-57.7 
-5f>.9 
-49.2 
-45.1 
-41.0 

00 

82 
73 
62 
50 

55 
50 
47 
45 
41 
40 
39 

149 

733 
759 
765 
275 
279 
285 
791 
201 
797 
297 
798 
208 
208 
206 
297 
798 
707 
705 
799 
301 
306 
309 
314 
310 
314 
104 
'86 
781 
'79 

1,6 

5.6 
8.5 
10.1 
9.9 
11.1 
13.0 
14.8 
17.7 
19.4 
21.6 
24.5 
28.4 
30.1 
32.4 
38.3 
47.8 
47.6 
47.8 
38.3 
29.9 
23.1 
18.8 
15.2 
13.4 
0.5 
9.7 

13.7 
14.4 

30 

30 
30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
70 
70 
29 
20 
70 
29 
20 
28 
75 
22 
19 
17 
11 

10 
25 
444 
883 
1.343 
1.878 
2.341 
2.882 
3.457 
4.070 
4.721 
5.435 
6.197 
7.038 
7,062 
8,990 
10,196 
11,648 
12,523 
13,535 
14,733 
16,197 
17,660 
18,543 
19,54  2 
20,735 
72,198 
24.076 
25,261 
26,727 
28,620 

1.9 
.3 

-  1.5 

-  4.0 

-  6.9 
-10.2 
-13.6 
-17,6 
-22.3 
-27.7 
-13.6 
-40.1 
-46.4 
-50.8 
-49.9 
-49,0 
-48.7 
-48.9 
-40.1 
-40.5 
-49.7 
-49.9 
-50.0 
-50.1 
-50.0 
-49.9 
-49.5 
-49.2 

89 

96 

72 
61 
56 
52 
50 
46 
38 
37 
37 

359 
14 
27 
45 
51 
53 
65 
76 
96 
145 
783 
739 
764 
753 
747 
761 
265 
257 
757 
759 
259 
749 
753 
752 
747 
752 
756 
766 
292 

5.4 
5.1 
7.0 
6.4 
4.3 

7.1 

1.9 
1.6 
1.4 
1,6 

4.3 
5.2 
6.4 
0.1 
13.0 
15.5 
19.6 
10.6 
17,1 
16,0 
14,4 
12.8 
17.9 
11.7 
10.5 
11.9 
11.1 
10.7 

28 
28 
78 
29 
28 
28 
28 
28 
29 
29 
29 
29 
29 
28 
28 
28 
28 
29 
29 
29 
29 
79 
79 
78 
78 
78 
7' 
77 
77 
76 
74 

61 
175 
561 
1,071 
1,504 
7,017 
7,547 
3,116 
3,714 
4,359 
5,035 
5,791 
6.574 
7.453 
8.415 
9.490 
10.717 
17,166 
13,016 
I3,080 
15,130 
16,575 
17,076 
18.770 
19,739 
70.890 
77.306 
74.141 
75,11 7 
26,762 
78,650 
31,117 

13.5 

14.5 

15.6 

15.3 

13.2 

11.4 

9.4 

5.0 

l.' 

-  2.3 

-  6.7 
-11.0 
-17.3 
-23.6 
-30.8 
-39.0 
-47.6 
-54.6 
-56.7 
-58.3 
-50.9 
-50.3 
-59.6 

-57.6 

-57,5 
-56.9 

-52I0 
-40.5 
-46.4 
-43.1 

92 
85 
77 
59 
55 
47 
47 
40 

37 

705 
741 
379 
715 
712 
709 
209 
210 
209 
711 
215 
?19 
277 
777 
229 
224 
2  36 
237 
236 
237 
2'9 
736 
7" 
730 
747 
776 
5 

110 
700 
790 

1,7 

1.7 

1.5 

7.9 

7.6 

10.3 

13.7 

15.7 

16.5 

19.3 

19.3 

10.0 

21.4 

23.1 

24.7 

28.0 

31.1 

33.8 

34.2 

32.2 

26.6 

17.5 

11.5 

9.2 

4.7 

1.4 

7,0 

6.7 

9.0 

See  refereace 
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30 
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71 
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30 
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81 
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84 

10 
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88 
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30 
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82 
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53 

82 
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30 
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30 
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69 
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30 
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40 
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30 
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79 
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30 
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29.7 

17S 

29 

13,205 

-60.4 

70 

25.4 

29 

13,133 

-58.0 

229 

78.0 

150 

29 

14,217 

-58.0 

73 

28.6 

29 

14.096 

-61.6 

235 

27.0 

12s 

29 

15,113 

-74,8 

74 

30.3 

29 

15,217 

-65.0 

235 

20.9 

100 

29 

16,509 

-76.8 

92 

29.7 

29 

16,570 

-66.2 

217 

10.1 

eo 

29 

17,899 

-70.8 

00 

12.8 

78 

17.029 

-64.4 

192 

5.1 

70 

29 

18,697 

-57.7 

01 

37.5 

77 

19,756 

-67.5 

no 

4.3 

^^ 

29 

19,615 

-51.1 

90 

37.7 

27 

19,705 

-60.9 

97 

5.9 

10 

20 

70,766 

-58.7 

98 

19.6 

77 

20,842 

-59.4 

96 

7.2 

40 

28 

72,181 

-54.5 

92 

5.6 

27 

22,246 

-57.1 

77 

5.4 

?0 

2B 

74,039 

-51.4 

273 

5.6 

27 

24.079 

-51.8 

81 

4.1 

2S 

7» 

75,727 

-49.7 

269 

8.4 

76 

25,256 

-51.5 

67 

1.1 

20 

29 

26,694 

-47,5 

262 

7.5 

75 

26,716 

-48.9 

75 

4.7 

15 

26 

28,601 

-44.8 

238 

4.5 

19 

29,597 

-46.3 

96 

4.3 

10 

17 

11,319 

-41.8 

154 

3.7 

8 

31,263 

-43.9 

7 

U 

13,745 

-18,9 

111 

8.4 

5 

8 

16.047 

-19.4 

Note:  All  observations  scheduled  at  1200,  G.  C  T  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  mstrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  thenumberof  temperatureobservations  at  any 
given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missing  for  one  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40°C  Observations  of  wind 
speed  and  direction  are  sometimes  lost  due  to  limiting  angles,  i.  e.  ,  elevation  angles  less  than 
6*  above  the  horizon,   or  any  obstruction  above  the  horizon. 


The  temperature  and  wind  values   are  based  on    15   or  more  ( 


;  at   the  surface  or  5 


observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Relative  humidity 
data  are  not  published  for  standard  pressure  surfaces  for  which  less  than  16  observations  arc 
available. 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes.  dynamic 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  in  degrees  Celsius,  relative 
humidity  in  percent,  and  resultant  winds  in  degrees  and  knots. 


*  Rawinsondes  at  this  station  were  equipped  with  hypsomelers  to  permit  more  accurate 
evaluations  of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb. 
They  were  also  equipped  with  carbon  hygristors.  These  rawinsondes  were  carried 
aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach  higher  al- 
titudes. 


1^/   beginning  September  27,  1963 

2/   beginning  September  7,  1963 

i        Observations  for  these  stations 


cheduled  at  0000  G.C.T. 


SOLAR  RADIATION  DATA 

Solar  radiation  Intensities,  tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


SEPTEMBER  1963 


16 

17— 


22 

23 


27 

28 


Aver- 
ages 


Sept. 

2 

7 

8 

10 

11 

14 


Aver- 
ages 


Sept. 
1-25— 


27 

29 


Aver- 
ages 


Sun's  zenith  distance 


78.r  7S.r  lO.T         60.0' 


60.0'         lO.T  75.7°         78.7' 


ALBUQUERQUE,  N.  MEX. 


(0.78) 
.73 
(.80) 


.67 
.73 
.79 
.88 
.90 


(0.87) 
(.88) 


.92 
.81 


.67 
.77 
.81 
.89 
.97 
1.00 
.99 
.77 


(0.91) 
(.96) 
(.99) 
.92 
.98 
1.02 
(.93) 

1.01 
(1.03) 


.88 

.91 

1.01 

1.08 

1.12 

1.09 

.93 

.98 


1.14 
(1.12) 

1.08 
1.12 
1.17 


(1.08) 
(1.04) 


1.17 
1.21 
1.25 
1.24 
1.10 
1.14 


1.29 
1.32 

1.32 
1.31 
1.35 
(1.06) 
(1.25) 
1.32 


1.30 
1.25 
(1.23) 

1.24 
1.25 

1.29 
1.22 
1.34 
1.33 
1.37 
1.37 
(1.31) 
1.33 


1.14    1.39 


1.15 
1.17 


1.14 
1.09 

1.09 
1.19 
(.98) 


1.15 
1.16 
1.39 
1.25 
1.20 
1.19 


1.02 
1.01 


.93 

.97 
1.05 
(.77) 
(.94) 


.95 
1.01 


.97 
1.05 


.89 
(.83) 


.92 
(.64) 
.81 


.87 
.83 
.90 
.66 


BLUE  HILL  OBS. 


0.82 
.78 
.84 


.87 
.89 


1.06 
.91 


1.06 
1.11 


1.  15 

.95 

1.13 


1.17 

1.21 
1.06 
1.01 
1.21 
1.25 
1.16 
1.16 
1.28 
1.12 
1.29 


1.35 
1.16 

1.33 
1.40 
1.28 
1.27 
1.36 
1.28 
1.36 


1.17    1.32    1.17 


1.15 
1.16 


1.16 
1.28 


1.13 
1.18 


1.01 
1.04 


OMAHA,  NEBR. 


4.78 


S  0.77 
S   .83 

S   .95 
0.85 


S  0.86 
S   .93 


0.96 
1.05 
1.07 
1.13 




S   1.11 

1.33 

S   1.21 

1.36 

H   1.24 

1.30 

H   1.16 

S  0.82 
S   .92 


.73 
.81 


.71 
.84 


0.75 
.65 


.72 
.62 


S  0.75 
S  .76 
H   .92 


Clouds 

Haze 

Slight  haze  -  indeterminable 

Moderate  haze  -  indeterminable 

Values  corresponding  to  true  solar  noon. 

Equipment  struck  and  damaged  by  lightening. 


Sun's  zenith  distance 


78.7*    7S.7''    70.7'    60.0' 


60.0"    70.7°    75.7°    78.7° 


MADISON,  WIS. 


Sept. 
14 


27 

30 


Aver- 
ages 


.70 
.86 


Sept. 


9 

10 

12 

13-15- 

18 

19-20- 

21 

22 

24 


27 

28 


Aver- 
ages 


Sept. 

1 

2 

5 

8 

9 

10 

11 

12 

13 


16— 
18— 


21-  — 
22 


S   .90 
S  1.05 


S  1.09 
S  1.20 


0.80    0.86    1.03     1.16    1.31     1.18    0.98 


1.37 
1.30 
1.23 


1.21 
1.18 


S  0.86 
S   .90 


S  0.77 
S   .81 


TUCSON,  ARIZ. 


1.12 

1.13 
1.17 
1.13 
1.13 

Pyrheliometer  inoperative 

0.88  I   0.97  I   1.07  1   1.18 

Pyrheliometer  inoperative 

Pyrheliometer  inoperative 
1.00 


.70 
.87 
.83 
.84 
.87 
.74 


.91 
1.09 
1.04 
1.05 
1.09 

.97 


0.81  0.91  0.91  1.17 


1.26 
1.20 
1.17 


1.13 

1.16 
1.22 
1.13 
1.09 
1.15 


1.00 

1.04 

.92 


MAUNA  LOA  OBS. ,    HAWAII 


1.17 
1.13 
1.03 
1.06 
1.00 
1.03 
1.01 
1.03 
1.06 
1.10 
1.17 


1.07 
1.14 
1.11 
1.05 
1.07 
1.07 
1.13 
1.11 


1.26 
1.23 
1.12 
1.14 
1.08 
1.12 
1.10 
1.12 
1.15 
1.19 
1.24 
1.20 
1.06 
1.07 

1.17 
1.23 
1.21 
1.14 


1.35 
1.33 
1.21 
1.23 
1.19 
1.22 
1.21 
1.23 
1.25 
1.28 
1.34 
1.31 
1.18 
1.20 

1.27 
1.31 
1.31 
1.24 
1.26 
1.26 
1.31 
1.31 


1.44 
1.40 
1.35 
1.36 
1.33 
1.37 
1.35 
1.37 
1.39 
1.41 
1.45 
1.40 
1.31 
1.34 
1.36 
1.40 
1.42 
1.40 
1.36 
1.39 
1.38 
1.43 
1.43 


1.51 
1.51 
1.50 
1.53 
1.51 


1.52 
1.57 
1.51 


1.38  1.53  1.35 


1.18 
1.20 
1.18 
1.22 
1.17 


1.26 
1.26 


GUAM,    M.    I. 


2.95  1.97 


.88 
.91 
.77 
.72 
.87 


1.11 
1.07 


1.08 
1.13 


1.18 
1.17 


1.16 
1.17 


3.93  4.92 


No   observation   due   to   cloudiness 


Langley  ia  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.       An  explanation 
of  the  formula  used  In  computing  the  air  mass  values  for  each  station    listed    above   appears 


1  the  February  1957  issue.   Vol.    8.   No,    2,   page  63,  of  this  publicatii 
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Chart  I.    A.  Average  Temperature  (°F.)  at  Surface,  September  1963. 


•'jSS 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),  September  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  Ttie  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 
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chart  VI.      A.  Percentage  of  Possible  Sunshine,  September  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  September  1963. 


A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.     A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  September  1963. 


B.  Percentage  of  Mean  Daily  Solar  Radiation,  September  1963. 


A.     Mean  daily  solar  radiation,  direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys  (1  langley  =   1  gm.    cal.    cm-'M 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,  and  corrected  to  the  International  PyrheUometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  September  1963.  Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT, September  1963.   Resultant  Winds. 


Wind  speed  (isotachs)  in  knots.  Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


The  "jet  stream"  was  located  farther  north  than  usual 
during  October.  This  permitted  high  pressure  to  develop 
and  remain  over  the  United  States  during  most  of  the 
month.  The  presence  of  this  anticyclone  had  numerous 
effects  on  October  weather. 

It  managed  to  block  the  hurricanes  causing  them  to  hes- 
itate before  moving  northward  and  northeastward  along 
their  usual  courses.  The  anticyclone  caused  October  to 
be  unusually  warm  by  inhibiting  the  formation  of  clouds 
which  allowed  more  of  the  sun's  heat  to  reach  the  ground. 
Numerous  stations  from  Arizona  to  New  England  and  from 
Montana  to  Florida  reported  that  October  ranked  first  or 
second  of  record  among  the  warmest  of  Octobers.  At 
Cheyenne,  Wyo. ,  it  was  the  warmest  October  since  rec- 
ords began  in  1871.  Chattanooga,  Tenn.,  and  Pensacola, 
Fla. ,  recorded  100  percent  sunshine  on  17  days.  It  was 
the  warmest  October  of  record  at  Ft.  Worth  and  Dallas, 
Tex.,  at  Moline  and  Springfield,  111.,  and  numerous  other 
locations  scattered  from  Utah  to  the  Atlantic  Ocean. 

The  absence  of  clouds,  which  resulted  in  high  daytime 
temperatures,  also  permitted  rapid  radiation  at  night. 
Although  maximum  daily  temperatures  at  Pensacola,  Fla., 
averaged  2.9°  above  normal,  the  early  morning  minimums 
averaged  2.  7°  below  normal.  At  Raleigh,  N.  C,  maxi- 
mum temperatures  averaged  1.4°  above  normal  and  min- 
imums averaged  2.6°  below  normal.  At  Burlington,  Iowa, 
the  average  daily  temperature  range  was  25.  6°  as  com- 
pared to  a  normal  range  of  21.6°.  Afternoon  tempera- 
tures at  Harrisburg,  Pa.,  averaged  6.0°  above  normal 
and  minimums  at  Harrisburg  averaged  3.  1°  below  nor- 
mal. Newark,  N.  J.  ,  recorded  19  clear  days,  setting  a 
new  record  for  October.  Chattanooga,  Tenn. ,  recorded 
20  clear  days.  Numerous  locations  enjoyed  "perfect  In- 
dian summer"  weather  and  abundant  sunshine,  although 
some  of  the  effects  were  detrimental. 

The  absence  of  clouds  was  accompanied  by  the  absence 
of  precipitation.  So  October  1963  was  not  only  one  of  the 
warmest  Octobers  of  record  but  also  one  of  the  driest. 
At  many  stations  it  was  the  driest  of  record;  at  others, 
it  ranked  second  or  third  among  the  driest.  Shreveport, 
La.,  Jackson  and  Meridian,  Miss.,  Pensacola,  Fla.,  and 
Macon,  Ga.,  were  among  the  southeastern  stations  where 
no  rain  fell  during  the  entire  month.  Numerous  other 
stations,  including  Knoxville  and  Memphis,  Tenn.,   Hunts- 


ville,  Ala.,  Columbia,  S.  C.  ,  and  Huntington,  W.  Va.  , 
received  only  light  sprinkles. 

The  absence  of  rain,  the  high  afternoon  temperatures, 
and  the  low  relative  humidity  caused  forests  and  grass- 
land to  become  very  dry.  Fire  hazards  increased.  In 
some  areas,  especially  in  the  Northeast,  numerous  fires 
were  in  progress  simultaneously  and  it  became  necessary 
to  close  some  forests  to  the  public. 

The  soil  moisture  deficiencies  increased.  Drought  con- 
ditions became  critical.  Pastures  deteriorated.  Some 
farmers  delayed  fall  seeding  operations  hoping  for  rain. 
Other  seed  was  "dusted  in".  The  seed  lay  in  the  soil, 
too  dry  to  germinate. 

Continued  fair  weather  and  the  absence  of  storms  had 
another  effect.  The  winds  were  lighter  than  usual  in  some 
areas.  At  Abilene,  Tex.  ,  the  winds  were  too  light  for 
pumping  water  and  farmers  and  ranchers  found  it  neces- 
sary to  haul  water  for  their  livestock. 

In  contrast,  Charleston.  S.  C.  ,  reported  October  1963 
as  the  windiest  October  since  1916.  The  wind  averaged 
12.2  m.p.h.  The  center  of  hurricane  Ginny  remained 
offshore,  but  wind  speeds  along  the  beaches  reached  40 
to  50  m.  p.  h. 

Several  storms  approached  the  north  Pacific  coast  dur- 
ing October.  They  produced  much  cloudiness,  light  to 
moderate  rain  on  many  days,  and  substantial  rain  on  sev- 
eral days.  Sunshine  totaled  37  percent  of  possible  at 
Tatoosh  Island,  Wash.,  29  percent  at  Seattle,  and  42  per- 
cent at  Eureka,  Calif.  There  were  26  rainy  days  at  Ta- 
toosh Island,  23  at  Seattle,  26  at  Astoria,  Ore.,  and  16 
at  Eureka.  The  monthly  rainfall  totals  for  the  four  cities 
were  13.62  inches,  4.16  inches,  9.58  inches,  and  4.51 
inches,  respectively.  The  respective  departures  from 
normal  were  +5.40  inches,  +0.88  inch,  +1.80  inches, 
and  +2.22  inches. 

In  review,  the  highlights  of  October  1963  weather  in- 
clude: The  jet  stream  located  far  to  the  north,  high  pres- 
sure persisting  over  much  of  the  Nation,  bright  sunny 
days  with  high  afternoon  temperatures,  many  clear  cool 
nights,  low  relative  humidity,  light  winds,  deficient  pre- 
cipitation, drying  grasslands  and  forests,  numerous  for- 
est and  grass  fires,  drying  wells,  springs,  and  creeks, 
but  pleasant  Indian  summer  weather  for  the  completion 
of  the  autumn  harvest  and  for  other  outdoor  activities. 
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CONDENSED  CLIMATOLOGICAL  SUMMARY 


OCTOBER    1963 


Temperahire 

Precipitabon 

Section 

Monthly  extremes 

Monthly  extremes 

Station 

S 

M 
0' 

s 

Station 

1 

i 

a 

Station 

Greatest 

Station 

Least 

°F 

'F 

In. 

In. 

Alabama 

Citronelle 

98 

9 

Valley  Head 

22 

30 

Garden  City 

0.58 

101  Stations 

0.00 

Arizona 

Buckeye 

108 

5 

Fort  Valley 

19 

14 

Granville 

6.50 

2  Stations 

.00 

Arkansas 

6  Stations 

99 

8+ 

Gravette 

24 

29 

Hopper 

1.52 

45  Stations 

.00 

California 

Death  Valley 

110 

2+ 

White  Mountain  1 

-3 

12 

Honey dew  2WSW 

14.09 

Torrance 

T 

Colorado 

Uraran 

98 

3 

Walden 

10 

28 

Telluride 

3.32 

3  Stations 

.00 

Connecticut 

Hartford  WBAP 

91 

7 

Coventry 

20 

13 

Putnam  Water  Works 

.97 

Wigwam  Reservoir 

.15 

Delaware 

2  Stations 

84 

27+ 

Georgetown  5SW 

31 

14 

Selbyville 

.32 

Mllford  3WNW 

.00 

Florida 

4  Stations 

92 

9+ 

DeFuniak  Springs 

28 

30 

West  Palm  Beach  WBAP 

13.81 

15  Stations 

.00 

Georgia 

Thomaston  2S 

92 

21 

Sandersville 

24 

31 

Savannah  Beach 

1.71 

105  Stations 

.00 

Haxall 

Kahulul  WBAP,  Maui 

91 

2 

2  Stations 

32 

10+ 

Puohokamoa  2  343,  Maui 

27.92 

5  Stations 

.00 

Idaho 

Slate  Creek  RS 

96 

2 

Grouse 

3 

31 

Preston  2SE 

3.29 

Homer  4NW 

T 

Illinois 

6  Stations 

95 

11+ 

3  Stations 

25 

30 

Virginia 

3.20 

Harrisburg  Disposal  PI. 

.02 

Indiana 

2  Stations 

95 

12+ 

Osgood 

18 

30 

Gary  Disposal  Plant 

1.46 

Decatur 

.00 

Iowa 

do 

97 

5 

Le  Mars  2N 

17 

29 

Bedford 

2.84 

Dubuque  L  and  D  No.  11 

.09 

Kansas 

Plalnville 

101 

6 

2  Stations 

25 

31+ 

Nlles 

6.39 

2  Stations 

.00 

Kentucky 

2  Stations 

94 

11+ 

Blaine  IW 

16 

30 

Will iamst own  5WSW 

1.47 

18  Stations 

.00 

Louisiana 

3  Stations 

98 

14+ 

Bonlta  4SSW 

29 

30 

Winnsboro 

1.52 

75  Stations 

.00 

Maine 

2  Stations 

89 

7 

Long  Falls  Dam 

15 

1 

Fort  Kent 

6.11 

South  Andover 

1.42 

Maryland 

do 

89 

27  + 

Oakland  ISE 

20 

14 

Princess  Anne 

.74 

13  Stations 

.00 

Massachusetts 

do 

91 

8+ 

2  Stations 

22 

10 

Nantucket  WBAP 

3.92 

South  Egremont 

.16 

Michigan 

Detroit  WBAP  City 

92 

7 

Vanderbllt  Trout  Sta 

15 

30 

Grand  Haven  Fire  Dept 

2.84 

Pontlac  State  Hospital 

.13 

Minnesota 

Beardsley 

98 

5 

Big  Fork 

12 

29 

Lake  City 

3.95 

Stewart  4SSW 

T 

Mississippi 

Meadville 

99 

16 

2  Stations 

24 

30 

McHenry  5ESE 

1.76 

83  Stations 

.00 

Missouri 

Appleton  City 

99 

7 

Licking  4N 

21 

29 

Brunswick 

4.68 

13  Stations 

.00 

Montana 

3  Stations 

96 

4 

Gallatin  Gateway  26S 

4 

31 

Troy  18N 

3.33 

do 

.00 

Nebraska 

2  Stations 

98 

2+ 

2  Stations 

15 

28 

Sidney  FAA  AP 

2.85 

Wauneta 

.00 

Nevada 

Overton 

111 

4 

Charleston 

5 

27 

Beowawe 

3.22 

Beatty 

.00 

New  Hampshire 

4  Stations 

90 

8+ 

2  Stations 

18 

10+ 

Durham 

2.35 

Claremont 

.16 

New  Jersey 

Layton  2 

91 

8 

Layton  2 

26 

31 

Sussex 

1.97 

Belmar  2SW 

T 

New  Mexico 

San  Jon  2SW 

94 

1 

Eagle  Nest  IS 

8 

31 

Luna  Range  Station 

2.20 

3  Stations 

.00 

New  York 

2  Stations 

91 

8+ 

Peru  2WSW 

20 

30 

Chasm  Falls 

1.48 

4  Stations 

.00 

North  Carolina 

Tryon 

90 

27 

Celo  2S 

18 

31 

Southport 

6.71 

14  Stations 

.00 

North  Dakota 

Watford  City  14S 

98 

4 

Medora  3NNE 

6 

28 

Breien 

1.89 

Medora  22NNW 

.00 

Ohio 

Toledo  WB  Express  AP 

91 

7 

Athens  5NW 

18 

30 

Wllloughby  4N 

1.48 

10  Stations 

.00 

Oklahoma 

7  Stations 

100 

9+ 

Grove  IE 

25 

29 

Newklrk 

4.45 

5  Stations 

.00 

Oregon 

Ontario  KSRV 

93 

3 

Hampton 

5 

26 

Otis  2NE 

11.40 

Crowley  Ranch 

.06 

Pennsylvania 

De  Vault  IW 

93 

20 

2  Stations 

20 

13+ 

Donora 

3.09 

7  Stations 

.00 

Puerto  Rico 

Aquirre 

98 

28 

Guineo  Reservoir 

59 

23 

Mona  Island 

11.75 

Culebra  Island 

.64 

Rhode  Island 

2  Stations 

86 

7 

Kingston 

27 

14 

Kingston 

1.94 

Block  Island  WBAP 

1.49 

South  Carolina 

Lake  City 

91 

13 

Chester  2WSW 

26 

13+ 

McClellanville 

4.68 

11  Stations 

.00 

South  Dakota 

Huron  WBAP 

102 

5 

Deerfleld  5NW 

2 

28 

Ridgeview 

3.03 

Columbia  8N 

.15 

Tennessee 

4  Stations 

94 

13+ 

Mountain  City  2 

16 

31 

Waverly 

.35 

59  Stations 

.00 

Texas 

Possum  Kingdom  Dam 

102 

5 

2  Stations 

33 

31+ 

Falcon  Dam 

6.25 

30  Stations 

.00 

Otah 

Saint  George  PH 

99 

2 

Silver  Lake  Brighton 

14 

31 

Lewlston 

3.38 

Pangvitch 

.02 

Vermont 

Vernon 

91 

8 

Chelsea 

18 

14 

Bloomf ield 

1.26 

Union  Village  Dam 

.10 

Virginia 

4  Stations 

89 

8+ 

Chilhowie  IS 

19 

31 

Norfolk  WBAP 

1.21 

8  Stations 

.00 

Washington 

Dayton  IWSW 

88 

15 

Chesaw  4NNW 

13 

30 

Spruce 

20.29 

2  Stations 

T 

West  Virginia 

Petersburg 

90 

7 

Buckeye 

18 

31 

Valley  Head 

1.00 

5  Stations 

T 

Wisconsin 

Lone  Rock  FAA  AP 

94 

6 

2  Stations 

18 

29 

Mather  5NW 

3.10 

Chilton  Sewage  Plant 

.07 

Wyoming 

Arvada  3N 

95 

4 

Burgess  Junction 

0 

31 

Upton 

1.68 

Deaver 

.00 

+    And  also  on  an  earlier  date  or  dates. 


NOTE:     Dates  In  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation      In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.     (See  individual  Climatological  Data  for  times  of  observations). 
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HEATING  DEGREE  DAYS 


(Base  65°F.) 


OCTOBER  1963 


Cuxrent 

1 

Cuirent 

1 
1 

Cuxrent 

^ 

Currant 

1 

sauon 

saaBon 

sea«on 

1 

•eaaon 

■S 

■3 

■S 

1 

a 

State  and  atation 

g 

a 

a     M 

State  and  station 

If 

a     M 

State  and  station 

i 

a  ja 

State  and  station 

^i 

m  1 

■3 

^  1 

1 

U       9 

■3 
a 

il 

1 

e     9 

^  1 

1 

o 

a 

■g  1 

^  1 

1 

**^  M 

R  a 

a 

^  -S, 

1 

II 

1 

1 

II 

>> 
3 

1 

II 

1 

1 

II 

1 

ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 

35 

39 

142 

Idaho  Falls  46W  (R) 

485 

681 

943 

Grand  Island 

193 

282 

444 

Charleston  (U) 

21 

26 

34 

Huntsville 

35 

44 

139 

Idaho  Falls  42NW(R) 

503 

689 

986 

Lincoln  (U) 

90 

131 

382 

Charleston 

33 

35 

59 

Mobile 

17 

17 

31 

Lewiston 

275 

323 

526 

Norfolk 

168 

231 

517 

Columbia 

70 

84 

84 

Montgomery 

34 

34 

68 

Pocatello 

316 

377 

673 

North  Platte 
Omaha 

219 
96 

285 
136 

569 
422 

Florence 
Greenville- 

69 
75 

92 
95 

78 

ALASKA 

ILLINOIS 

Omaha  N.  Omaha  AP 

98 

163 

511 

Spartanburg 

Anchorage 

see 

1683 

1982 

Cairo  (U) 

35 

46 

200 

Scottsbluff 

236 

282 

597 

Annette 

493 

1010 

1389 

Chicago  (Midway) 

98 

156 

391 

Valentine 

214 

286 

679 

SOUTH  DAKOTA 

Barrow 

1653 

4449 

4178 

Chicago  (O'Hare) 

176 

302 

Huron 

205 

279 

654 

Barter  Island 

1548 

4079 

3979 

Moline 

108 

207 

458 

NEVADA 

Pierre 

210 

277 

Bethel 

1231 

2525 

2367 

Peoria 

93 

181 

419 

Elko 

422 

618 

829 

Rapid  City 

205 

272 

680 

Cold  Bay 

823 

2186 

2196 

Rockford 

127 

241 

529 

Ely 

435 

642 

897 

Sioux  Falls 

222 

338 

674 

Cordova 

721 

1813 

2060 

Springfield 

80 

145 

363 

Las  Vegas 

17 

17 

74 

Fairbanks 

1189 

2175 

2348 

Reno 

389 

571 

743 

TENNESSEE 

Juneau 

625 

1532 

1847 

INDIANA 

Tonopah 

294 

368 

Bristol 

88 

121 

308 

King  Salmon 

1022 

207  5 

2056 

Evansville 

84 

128 

299 

Winnemucca 

359 

481 

780 

Chattanooga 

51 

61 

188 

Kotzebue 

1452 

3076 

2799 

Ft.  Wayne 

140 

234 

483 

Knoxville 

101 

119 

201 

McGrath 

1317 

2489 

2363 

Indianapolis 

117 

208 

406 

NEW  HAMPSHIRE 

Memphis  (U) 

22 

30 

114 

Nome 

1213 

2936 

2764 

South  Bend 

144 

270 

489 

Concord 

342 

686 

787 

Memphis 

33 

43 

142 

St.  Paul  Is. 

891 

2688 

2612 

Mt.  Washington 

924 

2840 

Nashville 

48 

76 

188 

Shemya 

695 

2321 

2337 

IOWA 

Obs.  (R) 

Oak  Ridge 

102 

127 

231 

Yakutat 

670 

1677 

1875 

Burlington 
Des  Moines 

79 
95 

152 
167 

415 
449 

NEW  JERSEY 

TEXAS 

ARIZONA 

Dubuque 

145 

295 

649 

Atlantic  City 

170 

273 

290 

Abilene 

6 

8 

99 

Flagstaff 

467 

684 

840 

Sioux  City 

154 

215 

529 

Atlantic  City  (U) 

189 

309 

Amarlllo 

42 

53 

250 

Phoenix  (U) 

0 

0 

Waterloo 

158 

291 

572 

Newark 

139 

247 

315 

Austin 

0 

0 

31 

Phoenix 

0 

0 

16 

Trenton  (U) 

165 

300 

321 

Brownsville 

0 

0 

0 

Prescott 

148 

151 

272 

KANSAS 

Corpus  Christi 

0 

0 

0 

Tucson 

2 

2 

25 

Concordia 

89 

108 

321 

NEW  MEXICO 

Dallas 

7 

9 

62 

Winslow 

103 

103 

233 

Dodge  City 

73 

82 

284 

Albuquerque 

124 

124 

226 

Del  Rio  (U) 

0 

0 

Yuma 

0 

0 

0 

Goodland 

173 

218 

468 

Clayton 

127 

143 

382 

El  Paso 

17 

17 

68 

Topeka 

64 

82 

327 

Raton 

275 

336 

594 

Fort  Worth 

4 

4 

65 

ARKANSAS 

Wichita 

50 

59 

262 

Roswell 

59 

63 

235 

Galveston  (U) 

0 

0 

0 

Ft.  Smith 

22 

32 

139 

Silver  City 

109 

109 

Houston  (U) 

0 

0 

0 

Little  Rock 

26 

30 

136 

KENTUCKY 

Houston 

0 

0 

0 

Texarkana 

12 

14 

78 

Lexington 

84 

140 

293 

NEW  YORK 

Laredo 

0 

0 

0 

Louisville 

86 

158 

320 

Albany 

296 

594 

597 

Lubbock 

27 

38 

192 

CALIFORNIA 

Blnghamton 

315 

768 

744 

Midland 

3 

4 

87 

Bakersfield 

41 

41 

37 

LOUISIANA 

Buffalo 

241 

573 

637 

Port  Arthur 

4 

4 

25 

Bishop 

162 

184 

308 

Alexandria 

31 

34 

New  York  (U) 

134 

259 

263 

San  Angelo 

4 

7 

65 

Blue  Canyon 

394 

648 

520 

Baton  Rouge 

12 

12 

37 

New  York 

136 

219 

250 

San  Antonio 

0 

0 

31 

Burba nk 

15 

16 

49 

Lake  Charles 

9 

9 

19 

(LaGuardla) 

Victoria 

0 

0 

6 

Eureka  (U) 

241 

877 

1114 

New  Orleans 

2 

2 

Rochester 

247 

576 

581 

Waco 

2 

2 

43 

Fresno 

56 

58 

84 

(Audubon  Park) 

Schenectady 

293 

567 

Wichita  Falls 

8 

9 

109 

Long  Beach 

3 

3 

56 

New  Orleans 

9 

9 

25 

Syracuse 

276 

573 

581 

Los  Angeles  CU) 

1 

1 

37 

Shreveport 

12 

12 

59 

UTAH 

Los  Angeles 

1 

1 

170 

NORTH  CAROLINA 

Millord 

265 

298 

542 

Mt.  Shasta  (R) 

433 

656 

588 

MAINE 

Ashevllle  (U) 

164 

219 

293 

Salt  Lake  City 

243 

262 

463 

Oakland 

93 

216 

275 

Caribou 

535 

1183 

1211 

Cape  Hatteras  (R) 

77 

85 

78 

Wendover 

241 

262 

420 

Point  Arguello  (R) 

165 

608 

755 

Greenville  (U) 

510 

1198 

Charlotte 

81 

105 

148 

Red  Bluff 

90 

90 

53 

Portland 

395 

819 

768 

Greensboro 

163 

229 

225 

VERMONT 

Sacramento  (U) 

56 

56 

62 

Raleigh 

149 

206 

185 

Burlington 

411 

902 

738 

Sacramento 

65 

65 

56 

MARYLAND 

Wilmington 

67 

84 

74 

Sandberg  (R) 

241 

314 

232 

Baltimore  (U) 

90 

158 

216 

Winston-Salem 

126 

186 

192 

VIRGINIA 

San  Diego 

6 

6 

73 

Baltimore 

197 

294 

312 

Lynchburg 

140 

200 

274 

San  Francisco  (U) 

67 

432 

586 

Frederick 

216 

349 

373 

NORTH  DAKOTA 

Norfolk 

156 

200 

136 

San  Francisco 

88 

252 

362 

Bismarck 

311 

479 

855 

Rictimond 

197 

268 

238 

Santa  Catallna 

55 

79 

MASSACHUSETTS 

Devils  Lake  (U) 

318 

524 

1008 

Roanoke 

150 

215 

280 

Santa  Maria 

80 

319 

434 

Blue  Hill  Obs.  (R) 

262 

515 

511 

Fargo 

262 

408 

858 

Stockton 

60 

60 

Boston 

198 

362 

385 

Grand  Forks  FAA 

248 

537 

WASHINGTON 

Nantucket 

279 

463 

496 

Pembina 

308 

514 

Olympia 

383 

617 

759 

COLORADO 

Pittsfield 

347 

821 

827 

Wllllston 

314 

431 

Seattle  (U) 

274 

391 

555 

Alamosa 

493 

766 

1082 

Worcester 

277 

607 

637 

Seattle 

268 

351 

605 

Colorado  Springs 

211 

249 

647 

OHIO 

Seattle-Tacoma 

320 

506 

747 

Denver 

229 

271 

517 

MICHIGAN 

Akron 

189 

375 

521 

Spokane 

426 

566 

750 

Grand  Junction 

145 

151 

343 

Alpena 

335 

860 

910 

Cincinnati  (U) 

55 

83 

Stampede  Pass  (R) 

677 

1634 

1658 

Pueblo 

142 

147 

380 

Detroit  (City  AP) 

131 

242 

453 

Cincinnati 

119 

201 

333 

Tatoosh  Island  (R) 

327 

1020 

1286 

Detroit 

221 

424 

495 

Cincinnati  Obs. 

76 

120 

302 

Walla  Walla 

246 

283 

CONNECTICUT 

(M.  Wayne  Co.) 

Cleveland 

191 

405 

572 

Walla  Walla  (U) 

231 

267 

397 

Bridgeport 

216 

364 

373 

Detroit  (Willow  Run) 

195 

369 

447 

Columbus 

174 

287 

400 

Yakima 

406 

530 

606 

Hartford 

246 

447 

523 

Escanaba  (U) 

295 

697 

928 

Columbus  (U) 

95 

159 

Mlddletown 

300 

589 

Flint 

227 

499 

612 

Dayton 

120 

223 

394 

WEST  VIRGINIA 

New  Haven 

257 

408 

446 

Grand  Rapids 

203 

382 

606 

Mansfield 

151 

338 

542 

Beckley 

249 

484 

Lansing 

231 

466 

597 

Sandusky  (U) 

167 

267 

385 

Charleston 

177 

274 

320 

DELAWARE 

Marquette  (U) 

222 

627 

907 

Toledo 

199 

361 

539 

Elklns 

367 

648 

Wilmington 

199 

306 

321 

Muskegon 

S.  Ste.  Marie 

216 
342 

425 
879 

652 
1132 

Youngstown 

231 

512 

530 

Huntington 
Parkersburg  (U) 

144 
151 

231 
234 

262 
324 

DIST.  OF  COLUMBIA 

OKLAHOMA 

Washington  (U) 

90 

153 

MINNESOTA 

Oklahoma  City 

23 

30 

189 

WISCONSIN 

Washington 

129 

199 

250 

Duluth 
Internal.  Falls 

280 
350 

653 
714 

1127 
1247 

Tulsa 

20 

25 

155 

Green  Bay 
La  Crosse 

266 
151 

541 
295 

788 
630 

FLORIDA 

Minneapolis 

216 

378 

757 

OREGON 

Madison 

228 

451 

653 

Apalachicola  (U) 

18 

18 

16 

Rochester 

226 

434 

735 

Astoria 

307 

684 

889 

Milwaukee 

217 

410 

614 

Daytona  Beach 

15 

15 

0 

St.  Cloud 

263 

440 

849 

Burns  (U) 

449 

673 

774 

Fort  Myers 

0 

0 

0 

Eugene 

289 

429 

563 

WYOMING 

Jacksonville 

22 

22 

12 

MISSISSIPPI 

Meacham 

518 

996 

1076 

Casper 

324 

391 

845 

Key  West 

0 

0 

0 

Jackson 

27 

30 

65 

Medford 

306 

339 

413 

Cheyenne 

323 

412 

890 

Lakeland  CU) 

4 

4 

0 

Meridian 

38 

43 

81 

Pendleton 

308 

382 

477 

Lander 

351 

441 

906 

Miami 

0 

0 

0 

Vicksburg  (U) 

18 

23 

53 

Portland  (U) 

229 

289 

370 

Sheridan 

328 

395 

885 

Miami  Beach 

0 

0 

0 

Portland 

329 

466 

502 

Orlando 

3 

3 

0 

MISSOURI 

Roseburg 

291 

385 

472 

Pensacola 

*  26 

26 

19 

Columbia 

51 

88 

305 

Salem 

340 

520 

505 

Tallahassee 

44 

44 

28 

Kansas  City 

35 

46 

275 

Sexton  Summit  (R) 

521 

1031 

794 

Tampa 

IS 

15 

0 

St.  Joseph 

58 

83 

351 

West  Palm  Beach 

0 

0 

0 

St.  Louis  (RFC) 
St.  Louis 

52 

74 

76 
116 

238 
293 

PENNSYLVANIA 
Allentown 

234 

403 

443 

GEORGIA 

Springfield 

41 

67 

268 

Erie 

221 

442 

518 

Athens 

65 

87 

127 

Harrisburg 

242 

399 

361 

Atlanta 

55 

74 

142 

MONTANA 

Philadelphia  (u) 

91 

179 

Augusta 

75 

86 

78 

Billings 

333 

413 

694 

Philadelphia 

242 

367 

357 

Columbus 

40 

43 

87 

Butte 

544 

966 

Pittsburgh  (U) 

135 

232 

351 

Macon 

43 

48 

71 

Glasgow 

341 

430 

956 

Pittsburgh 

196 

378 

489 

Rome 

104 

122 

185 

Great  Falls 

338 

487 

830 

Reading  (U) 

150 

267 

311 

Savannah 

42 

43 

47 

Havre 

383 

528 

952 

Scranton 

253 

459 

615 

Thomasville  (U) 

27 

29 

25 

Helena 
Kallspcll 

427 
591 

622 
956 

985 
1170 

Williamsport 

250 

456 

495 

IDAHO 

Miles  City 

294 

333 

688 

RHODE  ISLAND 

Boise 

252 

277 

504 

Missoula 

535 

845 

1062 

Block  Island 

266 

444 

401 

Providence 

259 

446 

484 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


♦   Moved  to  Airport  10/11/63 


STORM    SUMMARY 


OCTOBER  1963 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

t  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

^ALL  OTHER 

a: 

a 

< 
a 

1 
a 

Of 

^DAMAGE 

X 

a 

^DAMAGE 

X 

a 

'^  DAMAGE 

< 

o 

1 

^DAMAGE 

< 

oc 

=> 

i 

^DAIMGE 

< 
a 

^DAMAGE 

STATE 

St 

o 

a; 
U 

g 

o 
u 

q1>- 
is 

u 

is 

o 

U 

o 

s 

hi: 

o 

at 
u 

Alabama  * 
Alaska 
Arizona 
Arkansas  * 
California 

0 

0 

1 

2 

0 
0 

0 

1 

0 
0 

9 
4 

2 

0 

0 

2 

0 

0 

3 

0 

0 
8 

0 

7 

4 
5 

0 
6 

Colorado 
Connecticut  * 
Delaware  * 
Florida  * 
Georgia 

1 

1 

0 

0 

0 

0 

0 

4 

0 

Hawaii  * 
Idaho 

Illinois  * 
Indiana  * 
Iowa 

0 

0 

5 

S 

4 

1 

1 

0 

4 

0 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

2 

1 

0 

0 

3 

? 

0 
0 

0 
0 

5 
3 

0 
0 

0 

0 

4 
4 

3 

0 

0 

0 

0 

? 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

1 
1 
2 

1 
1 
1 

0 
0 
0 

0 
0 
0 

3 
4 
4 

0 
0 

0 
0 

5 

5 

0 
0 

0 
0 

0 
0 

4 
4 

0 
0 

0 

0 

0 

? 

Montana  * 

Nebraska  * 

Nevada 

New  Hampshire 

New  Jersey  * 

0 

0 

4 

0 

0 

0 

4 

0 

0 

0 

4 

0 

New  Mexico  * 
New  York  * 
North  Carolina 
North  Dakota  N 
Ohio  ♦ 

0 

0 

3 

4 

0 

0 

5 

5 

Oklahoma 
Oregon  * 
Pacific  Area  * 
Pennsylvania  * 
Puerto  Rico  * 

1 

1 

0 

0 

4 

0 

0 

°4 

C 

0 

0 

4 

0 

Rhode  Island  * 
South  Carolina 
South  Dakota 
Tennessee  * 
Texas 

4 

3 

0 

0 

4 

0 

0 

3 

0 

1 

0 

0 

0 

Utah  * 

Vermont 

U.S.  Virgin  Is.  • 

Virginia  * 

Washington 

0 
0 

0 
0 

3 
5 

0 
5 

0 

0 

3 

0 

West  Virginia  ♦ 
Wisconsin  * 
Wyoming  • 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

Includes  crop  damage. 

Crop  damage. 

No  report  received  by  printing  deadline. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500,000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 
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Drought  conditions  prevailed  throughout  most  of  the 
continental  United  States  during  October.  Numerous  sta- 
tions throughout  the  Country  reported  no  measurable  pre- 
cipitation. Many  small  streams  were  dry  in  portions  of 
their  channel.  Record  low  stages  occurred  on  many 
rivers  throughout  the  land. 

The  only  flooding  reported  during  October  (minor),  was 
on  the  Choctawatchee  River  in  Florida  and  this  was  due 
to  precipitation  during  the  latter  part  of  September. 

ST.  LAWRENCE  DRAINAGE 
Lake  Erie  Drainage. --Precipitation  was  sparse  through- 
out the  Lake  Erie  Drainage.  This  was  the  second  lowest 
October  total  of  precipitation  of  record  at  Ft.  Wayne, 
Ind.  ,  and  the  third  lowest  for  all  months  of  record.  The 
total  precipitation  for  the  month  was  0.  48  inch  compared 
to  the  previous  lowest  total  of  0.  34  inch  in  October  1924. 

ATLANTIC  SLOPE  DRAINAGE 

Precipitation  averaged  around  70  percent  of  normal  dur- 
ing October  in  Maine.  Precipitation  was  sparse,  with 
most  of  it  occurring  on  the  4th  and  on  the  last  few  days 
of  the  month  when  as  much  as  1  to  2.5  inches  occurred. 
Much  of  the  precipitation  in  the  northern  regions  was  in 
the  form  of  snow.  The  dry  ground  in  other  areas  ab- 
sorbed most  of  the  precipitation  and  kept  the  streams  low. 

Drought  conditions  prevailed  in  Vermont,  with  no  meas- 
urable rain  during  the  last  20  days  of  the  month. 

The  Lehigh  and  Lackawaxen  Rivers  in  Pennsylvania  re- 
mained at  very  low  (not  record)  stages  during  the  month. 
Some  small  streams  were  dry  in  parts  of  the  channel.  At 
Allentown,  Pa.  ,  precipitation  totaled  0.15  inch,  and  the 
month  was  the  second  driest  October  on  record  dating 
back  to  1912.  The  average  precipitation  in  the  Lehigh 
Basin  during  October  was  0.  14  inch  and  in  the  Lacka- 
waxen,  0.20  inch. 

Record  low  stages  occurred  on  the  Susquehanna  River 
at  Wilkes-Barre,  Harrisburg,  and  Sunbury,  Pa.,  on  the 
17th,  24th,  and  30th.  The  river  levels  were  below  nor- 
mal seasonal  stages  due  to  a  moisture  deficiency  existing 
throughout  the  period. 

Reservoirs  and  streams  were  at  very  low  levels  in  New 
Jersey  by  the  end  of  the  month.  It  was  the  driest  month 
of  record  at  many  stations  in  the  State. 

There  was  no  precipitation  of  any  consequence  over  the 
Potomac  and  Rappahannock  Basins  during  October.  The 
Potomac  River  above  Chain  Bridge  near  Washington, 
D.  C.  ,  recorded  an  average  flow  at  890  cubic  feet  per 
second.  The  U.  S.  Geological  Survey  reported  this  as 
the  lowest  average  October  flow  since  1941,  and  the  third 
lowest  October  flow  on  record.  Only  a  trace  of  precipi- 
tation was  recorded  at  the  Washington  National  Airport 
during  October.  This  was  the  driest  month  recorded 
since  the  beginning  of  records  in  1871.  The  next  lowest 
amount  recorded  at  Washington  National  Airport  was  0.14 
inch  in  September  1884. 

In  eastern  North  Carolina,  it  was  the  driest  month  since 
1954.  The  total  rainfall  during  October  for  the  month  av- 
eraged about  25  percent,   or  less,   of  normal. 

There  were  several  stations  in  South  Carolina  that  did 
not  receive  any  rain  during  the  entire  month.  This  pro- 
longed dry  spell  was  alleviated  in  the  immediate  coastal 
counties  by  Hurricane  Ginny  on  the  25th-26th.  Generally 
from  2  to  5  inches  of  rain  occurred  in  one  24-hour  period 


in  the  coastal  communities  during  the  passaged  the  hur- 
ricane. No  flooding  due  to  high  tides  resulted  along  the 
coast.  The  lowest  stage  (1.47  ft.)  was  recorded  on  the 
Pee  Dee  River  at  Peedee,   S.   C.  ,    since  October  1954. 

This  was  one  of  the  driest,  if  not  the  driest  October  on 
record  in  Georgia.  The  majority  of  the  reporting  stations 
did  not  report  any  rainfall  during  the  month.  It  is  be- 
lieved that  this  drought  of  33  days  duration  over  such  an 
extensive  area  is  unsurpassed. 

EAST  GULF  OF  MEXICO  DRAINAGE 

The  33 -day  drought  (rainless  days)  in  Atlanta,  Ga.,  ap- 
proached the  record  long  drought  of  September  13  to  Oc- 
tober 21,  1884  (39  days).  The  total  rainfall  for  Atlanta, 
Ga.,  in  October  1963  was  only  a  trace,  which  established 
a  new  record  low  monthly  precipitation.  The  previous 
record  low  was  0.02  inch  of  precipitation  in  October  1891 
and  August  1925. 

The  minor  flooding  on  the  Choctawatchee  River  at  Cary- 
ville,  Fla. ,  on  October  2  was  due  to  excessively  heavy 
rains  on  the  mornings  of  September  27,  28,  and  29.  These 
rains  came  after  a  prolonged  dry  spell  and  the  antecedent 
precipitation  index  was  exceptionally  low. 

Drought  conditions  prevailed  in  Alabama  throughout  the 
entire  month  of  October. 

In  Mississippi  the  Pearl  River  reached  a  low  of  4.87  ft., 
on  October  31.  This  is  the  lowest  stage  reported  at  this 
point  since  the  recorded  low  of  5.36  ft.,  September  15, 
1954.  The  Pascagoula  River  at  Merrill,  Miss.,  exceeded 
the  low  reported  last  month  (1.  92  ft.  ,   on  October  25). 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin.  --Rivers  in  the  Upper  Mis- 
sissippi Basin  remained  low  throughout  the  month.  Lack 
of  precipitation  was  most  severe  over  the  eastern  third 
of  Minnesota  and  Wisconsin.  Streams  this  October  ranged 
from  1  to  1.5  feet  lower  than  October  1962,  and  0.5  to 
1.  0  foot  below  their  long-term  mean  October  stages. 

Missouri  Basin.  --The  Missouri  River  which  is  regu- 
lated from  Yankton,  S.  Dak. ,  upstream  maintained  uni- 
form flow.  Tributaries  to  the  Missouri  in  South  Dakota 
were  generally  low,   but  did  not  cease  to  flow. 

The  dry  weather  which  started  in  Missouri  in  September 
continued  through  rriost  of  October  and  by  the  end  of  the 
month  the  drought  which  extended  throughout  the  State  was 
one  of  the  most  critical  of  record.  All  rivers  and  tribu- 
taries throughout  the  area  continued  at  unusually  low 
stages  and  in  many  places  barge  movements  were  re- 
stricted due  to  low  water. 

Ohio  Basin.  --All  tributary  streams  in  the  upper  Ohio 
Basin  were  low,  with  near  record  low  stages  being  reached 
by  the  end  of  the  month.  Stages  on  the  main  Allegheny, 
Monongahela,  and  upper  Ohio  Rivers  were  maintained 
near  seasonal  levels  through  the  releases  from  the  flood 
control  reservoirs.  Flash  boards  were  installed  on  the 
navigation  dams  on  the  Monongahela  River  to  maintain  , 
sufficient  depths  for  navigation.  Precipitation  in  Penn- 
sylvania and  West  Virginia  during  October  was  well  below 
normal,  with  many  substations  reporting  the  lowest  Oc- 
tober precipitation  of  record. 

Drought  conditions  which  began  September  13  in  Ohio 
continued  until  the  end  of  October.  No  measurable  rain- 
fall was  reported  at  the  Columbus  Airport  Station  for  48 
consecutive   days.      Evaporation  continued  at  a  high  rate. 
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with  the  daily  maximum  temperature  at  Columbus,  Ohio, 
averaging  the  highest  of  record. 

This  was  the  driest  October  of  record  in  some  areas  of 
Indiana,  with  little  local  runoff  from  scattered  light  rains 
at  the  end  of  the  month.  Streams  continued  only  slightly 
above  record  low  levels. 

This  was  the  driest  month  of  record  at  Nashville,  Tenn., 
with  only  a  trace  of  rain. 

Arkansas  Basin. -- There  was  no  precipitation  in  the 
Arkansas  Basin  during  the  first  15  days  of  October.  Many 
stations  reported  no  measurable  precipitation  during  the 
entire  month.  The  Arkansas  River  at  Tulsa,  Okla.  , 
showed  a  monthly  mean  stage  of  3.2  feet,  which  is  1.6 
feet  below  normal.  Downstream  at  Van  Buren,  Ark.,  the 
monthly  average  was  2.  7  feet  below  normal.  The  Cim- 
arron River  at  Perkins,  Okla.,  reported  an  average  stage 
of  3.  0  feet  which  is  1.  4  feet  below  normal. 

Lower  Mississippi  Basin.  --At  the  end  of  October  the 
Mississippi  River  at  Memphis,  Tenn.  ,  had  been  below 
the  zero  (0.  0)  feet  of  the  gage  since  September  10  for  a 
total  of  52  days.  This  was  the  fourth  longest  period  of 
record  that  the  Mississippi  had  been  below  zero  (0.0)  of 
the  gage  at  this  point.  Considerable  difficulty  was  ex- 
perienced in  the  Memphis  reach  (  Caruthersville,  Mo.  , 
to  Helena,  Ark.  ,  )  due  to  low  water.  Several  tows  were 
grounded,  barges  could  not  be  loaded  as  heavily  as  usual, 
and  the  U.  S.  Engineer  dredges  were  kept  busy  keeping 
the  channel  open. 

Drought  conditions  continued  generally  in  the  Vicksburg, 
Miss.  ,   area  with   only  a  trace  of  precipitation  recorded 


OCTOBER  1963 
for  the  month.  This  equaled  the  driest  October  of  rec- 
ord. The  2  months,  September -October  together,  were 
the  driest  2 -month  period  of  record.  The  Mississippi 
River  at  Vicksburg,  Miss.,  was  at  the  lowest  stage  (-3.  7 
feet)  since  October  28,    1956. 

WEST  GULF  OF  MEXICO  DRAINAGE 
At  Bon  Wier,  Tex.,  the  Sabine  River  was  below  the  zero 
of  the  gage  from  the  14th  through  the  31st.      Practically 
no  rain  occurred  over  the   Sabine  Basin  in  Texas  during 
October. 

PACIFIC  SLOPE  DRAINAGE 
Columbia  Basin. -- Continued  mild,  rainless  weather 
kept  the  Willamette  River  and  its  tributaries  very  flat 
during  the  first  two-thirds  of  October.  Streamflow  at 
Salem,  Oreg.,  averaged  near  10,000  c.f.s.  during  this 
period.  The  first  substantial  rains  of  the  fall  season 
(October  21-23)  caused  minor  rises  on  all  northwest  Ore- 
gon streams.  The  flow  at  Salem,  Oreg.,  increased  to  a 
minor  crest  of  18,000  c.f.s.  on  the  25th,  then  receded 
slowly  to  the  month's  end.  October  average  monthly 
stages  in  the  Portland-Vancouver  harbors  were  near  the 
long-term  mean  value. 

Puget  Sound  Drainage.  --Precipitation  and  temperature 
were  above  average  for  October.  Heavy  rains  from  the 
20th  to  the  22d  caused  the  Nooksack,  Skagit,  Stillaguam- 
ish,  and  Snoqualmie  Rivers  in  Washington  to  approach 
flood  stages. 


FLOOD  STAGE  DATA 


(All    dates    in  October  unless   otherwise 

specified 

) 

1 

River  and  station 

Flood 
stage 

Above  flood  stages 
-dates 

Crest  * 

From- 

To- 

Stage 

Date 

EAST   GULF   OF   MEXICO  DRAINAGE 
Choctawhatchee:       Caryville,    Fla. 

Ft 

12 

2 

2 

Ft 

12.1 

2 

*     Provisional 
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Avarage  monthly  valu 


OCTOBER    1963 


W  i 


I     1 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
".00 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


86 
163 

593 

1.041 

1.514 

2.011 

2.533 

3.091 

3.677 

4.310 

4.979 

5,712 

6.490 

7.357 

8.303 

9.361 

10.570 

12.002 

12.851 

13.826 

14.973 

16.369 

17.760 

18.595 

19.564 

20.711 

22.121 

23.951 

25.120 

26.566 

28.431 

30.947 


5.8 

11.1 
9.6 
7.2 
5.2 

2.4 

■  .5 

-  3.4 

-  6.6 
■10.9 
-15.8 
-21.3 
-27.7 
-34.7 
-42.8 
-50.7 
-56.1 
-56.1 
-57.6 
-59.3 
-60.8 
-59.5 
-58.9 
-58,6 
-57.8 
-56.6 
-54.7 
•53.5 

■  51.5 
■49.4 
■47.8 


587 

1.050 

1.536 

2.047 

2.586 

3.158 

3.756 

4.401 

5.079 

5.824 

6.618 

7.500 

8.462 

9.538 

10.765 

12.210 

13.055 

14.016 

15.130 

16.473 

17.808 

16.620 

19.564 

20.594 

22.090 

23.911 

25.076 

26.517 

28.395 

31.100 


13,4 
10.1 
5.9 
1.5 

-  3.0 

-  6.5 
-11.2 
-16.9 
■23.7 
•30.8 
■38.9 
■47.8 
■55.8 

■  58.4 

■  62.3 

■  66.4 
■69.0 
■67.2 
■64.7 
■62.7 
■60.8 
■58.3 
■55.7 
■53.6 
■51.2 
■48.4 

-44.6 


1.095 

147 

585 

1.050 

1.534 

2.049 

2.585 

3.162 

3.761 

4.408 

5.088 

5.835 

6.630 

7,513 

8,476 

9,553 

10,780 

12,224 

13,069 

14,032 

15,152 

16,499 

17,840 

18,654 

19,594 

20,723 

22,120 

23.942 

25,112 

26.560 

28.443 

31.109 


11.1 


17.2 
14.5 
10.7 
6.2 
2.4 

-  1,8 

-  5.7 
-10.7 
-16.5 
-23.2 
-30.6 
-38.9 
-47.9 
-55.8 
■58.4 
•61.7 
-65.7 
-68.1 
-66.6 
-64.8 
-62.7 
-60.6 
-58.3 
-55.0 
-53.1 
-50.7 
•47.6 


373 

807 

1.265 


6.650 
7.748 
8.755 
9.922 
11.359 
12.227 
13.231 


420 


15.877 
17.332 
18.205 
19.203 
20.386 
21.824 
23,690 
24,870 
26.322 
28.193 
30.841 
33.225 


-18.6 
-23.2 
-28.0 
-33.9 
-40.2 
-46.7 
-53.1 
-54.7 
-51.6 
-50.7 
-50.6 
-50.2 
-50.4 
-50.7 
-51.2 
-51.3 
-51.8 
-52.0 
-52.2 
-52.2 
-52.2 
-52.9 
-51.9 
-50.7 


893 
1.354 
1.838 
2.347| 
2.886 
3.450  i 
4.059  I 
4.702 
5.401 
6,148  I 
6.973  i 
7.877 
8.894 
10.074  I 
11.528 
12.390 
13.394  I 
14.577  I 
16.039 


6.1 
9.5 
13.5 


-38.9  I    45 
-45.0  1 
-50.3  ! 


■50.7 
■50.5  ! 
■51.11 


19.336  1-53.5 


20 

607 

-54 

I 

21 

936 

-54 

5 

23 

787 

-54 

5 

24 

955 

-54 

5 

26 

385 

-54 

0 

28 

242 

-53 

3 

30 

844 

-52 

3 

33 

223 

-49 

7 

150 
143 
156 
165 
172 
178 
183 
190 
191 f26.7 

193 130.5 
194    29.9 

196  J29.7 
199    30.5 

197  J30.5 
203  33.4 
217  129.1 
233  22.7 
232  122,1 
239  '22.7 
249  22.9 
246 |23.3 

243 120.6 
24? I2I.2 
242 120.4 
242 '20.2 
247 116.1 
244 I20.4 
260 |15.9 
261 Il4,8 
277  13.6 
286  12.0 
289    16.3 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 
80 
70 


246 

181 

615 

1.074 

1.554 

2.059 

2.692 

3,163 

3,748 

4.388 

5.066 

5.808 

6.596 

7.474 

8.431 

9.500 

10.718 

12.162 

13.009 

13.974 

15.099 

16.456 

17.809 

18,630 

19,574 

20,709 

22,111 

23,939 

26,114 

26.578 

28.483 

31.243 


-57.7 
-54.2 
-51.8 
-48.5 
-46.6 
-41.8 


77 

469 

880 

1.312 

1.769 

2.256 

2.768 

3.314 

3.900 

4.523 

5.202 

5.933 

6.732 

7.614 

8.605 

9.759 

11.187 

12.045 

13.043 

14.222 

15.663 

17.097 

17.959 

18.938 

20.109 

21.528 

23.352 

24.508 

26.927 

27.755 

30.317 

32.554 


-11.2 
-11.2 
-13.4 
-14.4 
-15.2 
-16.5 
-17.8 
-19.8 
-22.2 
-2b, It 
-29.4 
-34,0 
-39.0 
-44.6 
-50.7 
-56.0 
-56.7 
-63.0 
-52.4 
-62.2 
-52.3 
-53.1 
-54.2 
-64.6 
-55.3 
-55.8 
-66.2 
-66.6 
-66.8 
-57.3 
-56.7 
-55.7 
-53.6 


27.2 
32.1 
38.3 


15 

60 

452 

868 

1.303 

1.76  5 

2.256 

2.776 

3.325 

3.917 

4.542 

5.227 

5.956 

6.768 

7.656 

8.655 

9.813 

11.226 

12.090 

13.088 

14.270 

15.697 

17,118 

17,976 

18,963 

20.123 

21.555 

23,385 

24,530 

25,907 

27,726 


-13.1 
-13.2 
-13.2 
-14.3 
-16.9 
-19.9 
-23.6 
-27.5 
-32.0 
-37.2 
-42.9 
-48.8 
-64,6 
-56.8 
-53.3 
-62.4 
-61.9 
-61.5 
-52.6 
-53.5 
-54.0 
-54.6 
-55.3 
-65.7 
-66.1 
-56.3 
-66.6 
-56.2 
-55.7 


827 

-  4 

7 

1 

276 

-  6 

1 

1 

749 

-  a 

0 

2 

247 

-10 

3 

2 

778 

-13 

2 

3 

335 

-16 

6 

3 

.935 

-20 

7 

4 

670 

-25 

0 

5 

259 

-29 

7 

5 

999 

-35 

0 

6 

814 

-40 

8 

7 

711 

-46 

6 

8 

720 

-52 

3 

9 

693 

-53 

4 

11 

337 

-60 

8 

12 

207 

-50 

3 

13 

214 

-49 

8 

14 

406 

-60 

1 

15 

663 

-50 

2 

17 

316 

-60 

6 

18 

188 

-50 

8 

19 

191 

-51 

I 

20 

355 

-51 

5 

21 

820 

-51 

7 

23 

687 

-51 

4 

24 

867 

-51 

1 

26 

331 

-51 

4 

28 

186 

-50 

9 

30 

946 

-49 

6 

225 

218 

239 

236 

240 

262 

264 

264 

263 

259 

262 

266 

260 

267I26. 

265    27. 

268  29. 

272  31. 

273  31. 
272    30. 

269  34. 


505 

133 

560 

1.012 

1.492 

1.997 

2.525 

3.087 

3.676 

4.312 

4.978 

5.712 

6.492 

7.359 

8.308 

9.368 

10.577 

12.009 

12.857 

13.829 

14,969 

16,354 

17,744 

18,681 

19,639 

20,676 

22,073 

23,887 

25,043 

26,470 


6.3 

1.6 

-  2.2 

-  6.4  j 
-11.0  ' 
-15.8 
-21.1 
-27.0  I 
-34.3  I 
-42.4  i 
-50.7 
■66.1 
■66.8 
■68.8 
■60.7  ! 
■61.5  i 
■59.9  I 
■60.1 
■60.3 
■59.9 
■68.7 
■57.2 
■56.1 


239 

262 
269 

279 
283 
290 
284 
281 
278 
278 
282 
281 
281 
283 
279 
277 
274 
277 
274 
270 
274 
279 
277 lll.l 


35.0 
35.7 


39.8 


26.8 


284 


7.0 


291 

304 

311 

290   8.9 

290  14.6 


5.0 
5.8 
5.8 


•CANTON  IS..  PACIFiC  AREA 
1010  MB 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

800 

31 

750 

31 

700 

31 

660 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

28 

125 

27 

100 

26 

80 

26 

70 

26 

60 

26 

50 

25 

40 

23 

30 

20 

25 

19 

20 

13 

15 

5 

10 

7 

5 

4 

868 

137 

571 

1.025 

1.606 

2.010 

2.537 

3.103 

3.696 

4,331 

6,003 

5.737 

6.523 

7.390 

8.344 

9.409 

10.624 

12.067 

12.900 

13.870 

15.003 

16.386 

17.771 

18.607 

19,566 

20.707 

22.122 

23.942 

25.111 

26.563 

28.412 


12.7 
11.7 
8.9 
5.5 
1.9 

-  1.6 

-  5.7 
-10.2 
-15.0 
-20.3 
-26.5 
-33.3 
-41.3 
-60.0 
-57.1 
-58.5 
-59.6 
-61.1 
-61.6 
-60.7 
-60.2 
-69.6 
-69.4 
-68.3 
-56.6 
-65.3 
-53.7 
-52.6 


66   143   5.2 


152 

597 

1.064 

1.651 

2.062 

2.594 

3.169 

3.768 

4.419 

5.102 

6.655 

6.652 

7.543 

8,514 

9,601 

10,844 

12,309 

13,156 

14,111 

16,211 

16,528 

17,642 

18,649 

19,578 

20,703 

22,101 

23,932 

25.113 

26.577 

28.497 

31.258 

33.761 

36,146 


20.5 

86 

34 

23.0 

76 

90 

20.2 

76 

107 

17.6 

65 

118 

14.9 

66 

106 

12.0 

56 

88 

9.1 

56 

69 

6.2 

48 

86 

3.0 

42 

123 

-   .6 

42 

243 

-  4.5 

39 

255 

-  9.6 

42 

237 

-14.7 

41 

246 

-21.1 

42 

250 

-28.3 

38 

264 

-36.3 

36 

255 

-44.4 

261 

-53.6 

262 

-59.0 

270 

-64,3 

2  72 

-69.6 

275 

-72.8 

284 

-70.1 

2 

-66.7 

58 

-64.0 

85 

-61,0 

93 

-67.8 

86 

-64.0 

80 

-60.9 

72 

-47.5 

88 

-43.3 

20 

-38.0 

88 

-34.2 

232 

-29.2 

218 

180 

610 

1.063 

1.536 

2,036 

2,559 

3.116 

3.705 

4,336 

5.006 

5,736 

6,616 

7.363 

6.326 

9,386 

10,594 

12,021 

12,666 

13,839 

14,963 

16.373 

17,764 

18.607 

19.667 

20.716 

22.126 

23.966 

25.127 

26,560 

26,444 

31,178 


.1 

■  3.4 

■  7.2 
■10.9 
■15.5 
■21.1 
■27.7 


■59,0 
■57,9 
■56.7 


271 

7 

8 

294 

9 

9 

294 

11 

5 

296 

13 

0 

290 

13 

4 

291 

16 

1 

296 

16 

5 

296 

21 

0 

295 

21 

6 

296 

22 

3 

297 

23 

9 

290 

24 

6 

292 

25 

6 

266 

27 

4 

294 

26 

4 

294 

29 

1 

294 

28 

6 

294 

26 

6 

289 

24 

6 

291 

21 

6 

291 

17 

3 

297 

13 

6 

297 

10 

9 

304 

8 

4 

294 

8 

4 

292 

7 

4 

295 

6 

fl 

266 

8 

4 

287 

13 

4 

166 

606 

1.072 

1.565 

2.064 

2.596 

3.167 

3,766 

4.414 

5.098 

6.645 

6,644 

7,529 

6,499 

9,682 

10,816 

12,274 

13,119 

14,077 

16,184 

16,514 

17,845 

18.659 

19.595 

20,723 

22,120 

23,948 

25.127 

26.592 

28.607 

31,248 

33,717 

36,077 

37.628 


22.2 

78 

49 

22.0 

68 

47 

18.9 

62 

65 

14.7 

61 

78 

13.2 

60 

70 

11.1 

41 

54 

8.6 

37 

51 

5.6 

32 

44 

2.6 

27 

28 

-  1.0 

23 

4 

-  5.3 

26 

323 

-10.1 

32 

306 

-15.6 

32 

295 

-21.6 

28 

297 

-28.9 

30 

291 

-37.4 

32 

286 

-46.2 

2  79 

-54.4 

275 

-58.5 

275 

-63.1 

2  76 

-68.0 

2  79 

-70.3 

291 

-67.9 

327 

-65.5 

22 

-62.9 

86 

-60.8 

73 

-57.8 

71 

-53.7 

75 

-50.6 

60 

-47.4 

261 

-44.2 

307 

-39.5 

2  79 

-36.0 

256 

-30.9 

268 

-29.2 

93 

541 

1.016 

1,506 

2,026 

2,568 

3,146 

3.765 

4.411 

5.106 

5,862 

6,660 

7,581 

8,574 

9,691 

10,957 

12,433 

13,277 

14,218 

16,287 

16,543 

17,810 

16,601 

19,539 

20,674 

22,068 

23,932 

25.112 

26.570 

26.478 

31.204 

33.636 

35.946 


27.6 
26.9 
22.9 
19.8 
18.0 
16.3 
12.6 
9.8 
6.6 
2.8 

-  1.7 

-  6.1 
10.2 

-16.6 

-22.2 

-30.7 

41.2 

63.6 

60.6 

-66.7 

77.0 

-63.5 

-74.0 

-67.6 

64.0 

67.9 

65.6 

-52.9 

50.9 

47.9 

-45.4 

1.6 

-39.9 

36.1 


109 

6 

4 

135 

7 

2 

101 

10 

7 

90 

21 

4 

88 

15 

2 

121 

3 

9 

253 

8 

2 

262 

13 

0 

266 

11 

8 

275 

13 

2 

273 

21 

0 

272 

21 

8 

266 

17 

7 

266 

15 

7 

282 

14 

6 
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RAWINSONDE  DATA 


Average  monthly  vaiuea 

OCTOBER  1963 

CAPE  HATIERAS 

,  N. 

C. 

CARIBOU* 

ME. 

CHARLESTON, 

S.  C 

. 

•     COLO  BAY.  ALASKA 

COLUMBIA,  MO. 

1017  MB 

992  MB 

1019  MB 

997  MB 

991  MB 

» 

• 
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1 
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B 
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■a 

£ 

& 

1 
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'S 

M 

1 
1 

i 

B 

1 

1 

1 

I 

SURFACE 

4 

16.3 

83  ' 

21 

8.7 

31 

191 

4.6 

89 

2  76 

4.3 

31 

13 

13.7 

85 

353 

6.0 

31 

30 

3.2 

77 

318 

9.5 

31 

238 

14.7 

65 

165 

4.1 

1000 

147 

17.2 

73  i 

29 

12.6 

31 

126 

31 

162 

17.1 

72 

20 

11.5 

31 

3 

319 

11.1 

31 

156 

950 

580 

14.6 

69  1 

35 

15.3 

31 

546 

7.0 

70 

294 

12.0 

31 

596 

16.4 

61 

38 

17.9 

31 

416 

.1 

79 

322 

14.4 

31 

598 

19.0 

46 

225 

12.6 

900 

1.040 

12.1 

58 

38 

14.4 

31 

991 

5.9 

63 

303 

15.2 

31 

1,059 

14.1 

57 

31 

15.6 

31 

849 

-  2.9 

85 

319 

16.0 

31 

1.058 

17.0 

44 

249 

13.2 

850 

1.517 

10.4 

46  ' 

39 

11.8 

31 

1,458 

3.8 

61 

306 

18.5 

31 

1,640 

11.7 

50 

25 

14.6 

31 

1.300 

-  6.5 

84 

315 

16.2 

31 

1.543 

14.1 

46 

267 

12.4 

800 

2.020 

8.5 

41 

36 

10.9 

31 

1,949 

2.1 

54 

302 

21.8 

31 

2,045 

9.2 

37 

22 

13.2 

31 

1.774 

-  6.1 

71 

312 

17.1 

31 

2,052 

10.7 

50 

269 

11.5 

750 

2.547 

6.0 

38 

32 

9.9 

31 

2,470 

.2 

54 

295 

23.3 

31 

2,579 

6.7 

35 

6 

11.8 

31 

2.272 

-10.6 

58 

318 

17.1 

31 

2,586 

7.1 

53 

260 

10.3 

700 

3.114 

2.9 

38 

20 

8.4 

31 

3,020 

-  2.1 

67 

291 

26.8 

31 

3,142 

4.2 

4 

10.9 

31 

2.901 

-13.4 

60 

311 

15.3 

31 

3,151 

3.3 

52 

261 

11.7 

650 

3.706 

0.0 

2 

7.8 

31 

3,604 

-  5.3 

57 

292 

28.6 

31 

3,736 

1.1 

1 

11.3 

31 

3.359 

-16.6 

50 

306 

14.2 

31 

3.742 

-   .7 

46 

262 

13.0 

600 

4.348 

-  3.8 

6 

8.4 

31 

4,231 

-  8.7 

63 

291 

31.1 

31 

4,382 

-  2.6 

350 

12.8 

31 

3,950 

-19.9 

48 

302 

17.1 

31 

4.383 

-  4.6 

39 

266 

13.2 

560 

5,022 

-  7.8 

363 

8.7 

31 

4,895 

-12.6 

47 

266 

31.1 

31 

5,059 

-  6.7 

339 

10.7 

31 

4,699 

-23.6 

46 

302 

19.6 

31 

5.066  |-  8.6 

35 

272 

14.2 

500 

5.765 

-12.6 

338 

11.1 

31 

5.623 

-17.2 

42 

265 

31.3 

31 

6.906 

-11.6 

331 

13.0 

31 

5,291 

-28.3 

47 

295 

16.5 

31 

5.796 

-13.0 

278 

15.7 

♦50 

6.552 

-18.2 

332 

9.7 

31 

6,396 

-22.8 

39 

260 

32.2 

31 

6.598 

-17.7 

331 

10.7 

30 

6,037 

-33.7 

46 

268 

20.4 

31  i  6.585 

-13.6 

283 

17.3 

♦  OO 

7.430 

-24.7 

305 

13.8 

31 

7.258 

-29.2 

39 

273 

33.2 

31 

7,<*77 

-24.2 

322 

12.2 

30 

6,951 

-39.3 

46 

290 

24.3 

31   7.469 

-25.0 

268 

21.4 

350 

8.388 

-31.7 

298 

16.7 

31 

6.198 

-36.4 

274 

34.4 

31 

8,436 

-31.6 

307 

14.2 

30 

7,764 

-45.3 

281 

27.0 

30 

8.416 

-31.1 

290 

24.6 

300 

9.460 

-39.6 

287 

19.2 

31 

9,249 

-44.1 

275 

35.0 

30 

9,507 

-39.9 

285 

17.7 

30 

8,792 

-49.7 

279 

29.4 

30 

9.485 

-40.5 

269 

27.4 

250 

10.684 

-48.0 

268 

20.8 

31 

10,452 

-51.0 

271 

38.6 

30 

10,730 

-47.9 

283 

20.8 

30 

9,970 

-50.7 

277 

31.6 

29 

10.700 

-48.8 

293 

32.8 

200 

12.134 

-54.3 

269 

28.6 

31 

11,690 

-54.2 

270 

40.4 

30 

12,180 

-54.0 

292 

28.4 

30 

11,431 

-49.1 

281 

34.4 

29 

12.142 

-55.3 

296 

33.4 

175 

12.986 

-56.5 

262 

27.4 

31 

12,747 

-54.6 

270 

37.6 

30 

13,032 

-57.1 

282 

28.6 

30 

12.308 

-49.3 

277 

34.6 

29 

12.986 

-67.6 

297 

28.4 

150 

13.957 

-59.5 

263 

26.0 

31 

13.731 

-55.8 

271 

32.8 

30 

14,000 

-50.4 

283 

26.8 

30 

13,317 

-49.8 

277 

31.6 

29 

13,966 

-59.6 

297  30.1 

125 

15.091 

-62.3 

2  70 

23.3 

31 

14.887 

-67.4 

271 

26.0 

30 

15,126 

-64.4 

286 

23.7 

28 

14,499 

-50.3 

260 

29.6 

29 

15,085 

-63.2 

J97  24.9 

100 

16.462 

-64.1 

277 

15.9 

31 

16.296 

-57.7 

273 

22.7 

30 

16,483 

-65.8 

292 

16.1 

28 

16,955 

-60.3 

282 

27.0 

29 

16,449  -54.4 

297  19.1 

60 

17.827 

-62.8 

280 

7.8 

31 

17,706 

-67.0 

275 

18.8 

30 

17,840 

-64.7 

307 

5.2 

27 

17,411 

-51.7 

276 

23.1 

28 

17.614 

-53.6 

307 

12.8 

70 

18.655 

-61.7 

267 

5.8 

31 

18,556 

-67.3 

279 

16.7 

30 

18.663 

-63.0 

316 

2.7 

27 

18,264 

-51.3 

278 

25.4 

28 

18.629 

-62.9 

319 

7.0 

60 

30 

19.613 

-60.1 

287 

3.9 

31 

19,528 

-56.7 

276 

13.6 

30 

19,612 

-60.8 

334 

.8 

27 

19,279 

-51.7 

276 

22.9 

26 

19.596 

-61.7 

326 

4.9 

50 

30 

20.754 

-58.5 

301 

1.7 

31 

20,685 

-56.4 

261 

12.4 

30 

20.749 

-59.4 

73 

1.9 

26 

20,456 

-51.3 

282 

21.4 

28 

20.719 

-60.2 

316 

5.2 

40 

30 

22.164 

-56.2 

16 

2.3 

30 

22,107 

-55.4 

270 

8.7 

30 

22.155 

-56.9 

12 

2.3 

26 

21.906 

-51.7 

263 

21.0 

27 

22.109 

-68.5 

342 

4.1 

30 

30 

24.005 

-52.9 

7 

1.4 

29 

23,944 

-53.9 

274 

8.5 

30 

23.992 

-53.1 

23 

2.1 

26 

23,772 

-51.6 

260 

21.5 

27 

23. "130 

-55.5 

322 

4.9 

25 

30 

25.186 

-50.8 

306 

3.5 

26 

25,117 

-53.0 

262 

6.4 

30 

25.174 

-50.4 

300 

1.4 

26 

24,954 

-51.7 

291 

21.0 

25 

25,104 

-53.6 

292 

5.8 

20 

29 

26.651 

-46.0 

277 

7.6 

26 

26.560 

-61.9 

263 

6.6 

28 

26.540 

-47.2 

281 

7.5 

26 

26,401 

-51.9 

291 

19.6 

26 

26,646 

-51.2 

284 

9.3 

15 

27 

28,554 

-45.3 

272 

13.8 

27 

28.429 

-50.1 

260 

11.3 

21 

28.551 

-45.0 

274 

17.9 

26 

28.269 

-51.3 

291 

17.3 

24 

28,422 

-46.7 

281 

18.3 

10 

25 

31,293 

-40.1 

273 

26.2 

26 

31.106 

-46.4 

263 

24.1 

6 

31.256 

-41.5 

21 

30,901 

-50.4 

292 

21.4 

7 

31,084 

-46.0 

7 

22 

33,762 

-34.6 

272 

34.2 

18 

33.482 

-42.7 

269 

35.2 

17 

33,256 

-48.1 

287 

23.9 

5 

12 

36.118 

-30.9 

5 

36.681 

-38.8 

7 

35,567 

-45.6 

DAYTON.  C 

HIO 

DEL  RIO, 

TEXA! 

DENVER,  < 

OLD. 

DODGE  CITY 

KANS. 

EL  PASO.  TEXAS 

986  ► 

B 

981  M 

B 

641  f 

B 

927  MB 

885  MB 

SURFACE 

297 

10.0 

75 

63 

.6 

31 

314 

18.1 

78 

101 

6.2 

31   1,611 

7.8 

60 

209 

3.7 

31 

792 

12.6 

59 

201 

3.7 

"TT 

1.193 

12.7 

60 

186 

.9 

1000 

181 

31 

151 

31     158 

31 

147 

31 

163 

950 

616 

15.4 

50 

235 

6.4 

31 

596 

19.5 

70 

143 

12.8 

31 

590 

31 

581 

31 

595 

900 

1.071 

13.0 

46 

274 

8.2 

31 

1,058 

17.7 

64 

168 

16.9 

31 

1.046 

31 

1.043 

18.0 

49 

220 

10.7 

31 

1.058 

850 

1.549 

10.7 

38 

288 

9.1 

31 

1,545 

15.1 

61 

164 

13.0 

31 

1.523 

31 

1,632 

17.4 

39 

224 

14.9 

31 

1.539 

16.7 

43 

178 

3.9 

800 

2,052 

8.1 

35 

292 

9.1 

31 

2,057 

12.2 

57 

146 

9.5 

31 

2.031 

13.3 

38 

270 

3.9 

31 

2.047 

14.3 

38 

232 

13.4 

31 

2.053 

14.1 

44 

192 

5.2 

750 

2,578 

5.2 

37 

299 

9.5 

31 

2.592 

9,3 

48 

136 

5.4 

31 

2.569 

10.4 

39 

286 

4.9 

31 

2.686 

10.7 

38 

240 

9.9 

31 

2.593 

10.1 

46 

208 

4.5 

700 

3,142 

1.7 

38 

296 

10.5 

31 

3,163 

6.9 

41 

155 

5.1 

31 

3.142 

6.6 

40 

284 

8.4 

31 

3.160 

6.6 

40 

240 

9.9 

31 

3.164 

5.5 

49 

207 

2.5 

650 

3.731 

-  2.0 

36 

292 

11.8 

31 

3,769 

2.5 

36 

140 

3.9 

31 

3.742 

1.9 

42 

274 

9.5 

31 

3,759 

2.2 

39 

249 

9.3 

31 

3.763 

1.9 

43 

179 

2.7 

600 

4.367 

-  5.7 

295 

14.4 

31 

4,409 

-  1.1 

36 

123 

4.1 

31 

4,386 

-  2.8 

44 

2  79 

12.0 

31 

4,406 

-  2.3 

37 

255 

9.5 

31 

4.408 

-  1.9 

34 

81 

1.4 

550 

5.037 

-  9.6 

294 

14.6 

31 

6,092 

-  5.4 

126 

3.5 

31 

5,061 

-  7.5 

40 

271 

14.4 

31 

5,086 

-  6.6 

26 

259 

10.9 

31 

5.085 

-  6.6 

252 

3.6 

500 

5.774 

-14.5 

291 

16.1 

31 

5,939 

-10.2 

57 

1.2 

31 

5,306 

-12.4 

35 

266 

15.2 

31 

6,330 

-11.4 

266 

15.0 

31 

5.836 

-10.3 

263 

4.6 

450 

6.557 

-20.5 

294 

18.3 

31 

6,641 

-16.8 

297 

2.1 

31 

6,696 

-18.2 

258 

15.0 

31 

6,622 

-17.2 

271 

15.9 

31 

6.639  -16.0 

278 

5.1 

400 

7.427 

-26.6 

291 

19.6 

31 

7,521 

-22.0 

328 

5.5 

31 

7,471 

-24.5 

256 

16.1 

31 

7,504 

-23.8 

277 

19.2 

31 

7.520  1-22.6 

282 

11.5 

350 

8,377 

-33.9 

291 

21.0 

31 

8,489 

-29.4 

322 

9.7 

31 

8,428 

-32.1 

263 

20.2 

31 

9.465 

-31.1 

280 

21.2 

31 

8.486  '-29.9 

285 

13.4 

300 

9.438 

-41.9 

294 

23.7 

31 

9,571 

-37.8 

316 

11.1 

31 

9,497 

-40.6 

253 

23.3 

31 

9.539 

-39.6 

280 

23.1 

31 

9,666  '-38.0 

282 

17.3 

250 

10.650 

-50.5 

297 

26.0 

31 

10,804 

-46.4 

302 

17.3 

31 

10.713 

-49.6 

254 

29.5 

31 

10.762 

-46.5 

283 

27.0 

31 

10.796  ,-47.4 

286 

23.1 

200 

12.080 

-57.0 

295 

28.6 

31 

12,262 

-53.8 

288 

24.3 

31 

12.149 

-56.1 

2  76 

33.6 

31 

12.203 

-55.9 

284 

32.6 

31 

12,244  1-65.2 

278 

27.2 

175 

12.923 

-58.1 

296 

29.5 

31 

13,111 

-58.0 

288 

23.9 

31 

12.994 

-57.9 

276 

30.3 

31 

13.048 

-57.9 

288 

30.1 

31 

13.089  '-58.7 

282 

29.3 

150 

13.891 

-59.4 

294 

27.8 

31 

14,072 

-62.7 

288 

22.5 

31 

13.959 

-61.1 

271 

28.6 

30 

14,018 

-60.9 

286 

24.3 

31 

14,047  1-63.1 

281 

23.5 

125 

15.025 

-61.9 

292 

23.9 

31 

15.182 

-67.9 

286 

17.7 

31 

16,062 

-64.1 

2  70 

24.1 

30 

15,141 

-64.3 

284 

19.0 

31 

16.166  1-67.8 

277 

17.3 

100 

16.400 

-63.3 

296 

18.8 

31 

16,509 

-71.2 

284 

10.7 

31 

16,438 

-66.4 

251 

15.5 

30 

16,497 

-66.5 

275 

12.8 

31 

16.486 

-70.5 

275 

12.8 

SO 

17.773 

-62.6 

304 

14.4 

31 

17,930 

-69.8 

302 

4.7 

31 

17,795 

-64.7 

251 

8.4 

30 

17,851 

-66.2 

277 

5.4 

31 

17.815 

-68.2 

300 

4.1 

70 

18.504 

-61.6 

309 

10.3 

31 

16,633 

-67.2 

31 

3.1 

31 

16,619 

-63.4 

247 

4.1 

30 

18,573 

-64.0 

326 

2.1 

31 

18.626 

-66.7 

43 

1.2 

60 

19.557 

-60.4 

316 

8.2 

31 

19,566 

-64.1 

85 

6.0 

31 

19,662 

-62.2 

269 

1.4 

29 

19,614 

-62.6 

310 

2.3 

31 

19.664 

-63.1 

69 

2.3 

50 

20.696 

-59.4 

318 

5.8 

31 

20,693 

-61.1 

83 

6.4 

31 

20.593 

-60.9 

30 

1.2 

29 

20,742 

-60.8 

17 

2.1 

31 

20.691 

-60.8 

54 

2.9 

40 

22,101 

-57.3 

319 

4.9 

30 

22,084 

-58.4 

84 

5.6 

30 

22.086 

-58.9 

313 

1.9 

29 

22.139 

-58.5 

331 

2.9 

31 

22.087 

-58.2 

68 

3.7 

3C 

23.928 

-55.2 

303 

4.7 

30 

23,908 

-64.9 

71 

5.6 

29 

23,906 

-55.4 

295 

6.0 

27 

23.972 

-65.5 

301 

6.6 

31 

23.912 

-54.7 

51 

5.4 

25 

25.096 

-53.8 

291 

6.6 

30 

25,079 

-52.6 

69 

5.1 

29 

25,071 

-54.3 

265 

9.1 

26 

26.141 

-53.3 

295 

9.1 

31 

25.066 

-51.9 

44 

6.1 

20 

26.538 

-51.2 

285 

8.9 

29 

26,633 

-49.6 

49 

1.7 

27 

25,517 

-62.4 

277 

15.0 

25 

25.584 

-60.6 

284 

12.8 

31 

26.639 

-49.4 

314 

2.3 

15 

29 

28,417 

-48.2 

J75 

15.2 

26 

28,420 

-46.2 

279 

9.1 

21 

28,410 

-60.0 

270 

22.5 

22 

28.464 

-48.3 

281 

18.8 

27 

28.436 

-46.3 

279 

9.3 

10 

20 

31,110 

-45.0 

274 

19.2 

13 

31,122 

-41.6 

5 

31,065 

-48.0 

13 

31.170 

-45.9 

13 

31.134 

-41.6 

7 

6 

33.546 

-42.5 

ELT.  N 

:v. 

•     FAIRBANKS, 

ALAS 

,A 

FLINT.  M 

CH. 

FORT  WORTH 

TEX 

»S 

GLASGOW.  MONT. 

812 

HB 

983  ► 

B 

994 

<B 

998  > 

<B 

934  MB 

1 
SURFACEI  31 

1.908 

4.5 

71 

193 

6.4 

31 

135 

-  3.6 

83 

343 

2.3 

31 

234 

8.9 

81 

210 

3.1 

180 

16.6 

73 

203 

2.9 

31 

696 

7.3 

67 

84 

1.9 

1000 1  31 

166 

31 

3 

31 

181 

163 

31 

129 

9501  31 

597 

31 

405 

-  2.3 

75 

49 

4.5 

31 

615 

13.7 

56 

262 

9.5 

608 

21.1 

53 

209 

14.2 

31 

554 

900 

1.053 

31 

832 

-  3.6 

79 

110 

5.8 

31 

1,057 

11.6 

62 

279 

10.3 

1.073 

18.7 

48 

205 

11.5 

31 

1.006 

12.3 

44 

282 

5.0 

850 

1.526 

31 

1,283 

-  4.9 

78 

139 

4.9 

31 

1,643 

9.4 

60 

283 

10.3 

1.661 

15.5 

47 

186 

9.1 

31 

1,484 

10.9 

38 

289 

11.5 

800 

2.025 

8.8 

57 

189 

7.8 

31 

1,759 

-  6.2 

77 

175 

4.3 

31 

2,044 

5.8 

49 

283 

11.5 

2.072 

12.1 

49 

169 

4.3 

31 

1,985 

7.6 

39 

283 

14.2 

750 

2,561 

7.7 

50 

187 

9.5 

31 

2.257 

-  8.8 

74 

195 

6.8 

31 

2,570 

4.0 

45 

284 

13.2 

2.506 

6.5 

51 

148 

2.9 

31 

2,510 

4.1 

42 

278 

15.9 

700 

3,125 

4.0 

50 

216 

11.6 

31 

2.793 

-11.8 

68 

210 

5.0 

31 

3,130 

1.0 

36 

285 

15.2 

3.177 

6.1 

44 

159 

3.5 

31 

3.072 

.6 

41 

276 

19.8 

650 

3,724 

.3 

49 

226 

15.2 

31 

3.361 

-15.4 

55 

217 

5.0 

31 

3.717 

-  2.4 

37 

287 

17.7 

3,775 

1.3 

39 

155 

3.3 

31 

3,667 

-  3.2 

39 

270 

22.7 

600 

4,361 

-  3.7 

44 

233 

15.9 

31 

3.957 

-19.5 

62 

213 

6.2 

31 

4,363 

-  6.3 

34 

293 

20.2 

4,419 

-  2.4 

32 

206 

2.3 

31 

4,292 

-  7.3 

40 

269 

25.3 

550 

5.037 

-  8.0 

39 

233 

16.7 

31 

4.590 

-23.9 

55 

221 

8.9 

31 

5,021 

-10.7 

290 

22.3 

5,098 

-  6.3 

246 

3.1 

31 

4,958 

-12.0 

39 

272 

27.4 

500 

5.776 

-13.1 

39 

235 

18.3 

31 

5.287 

-28.9 

63 

232 

10.1 

31 

5,756 

-15.7 

269 

24.3 

5.843 

-11.2 

302 

3.5 

31 

6,686 

-16.9 

272 

29.9 

450 

6.566 

-18.5 

35 

244 

17.1 

31 

6.028 

-34.2 

48 

239 

11.7 

31 

5,635 

-21.1 

291 

23.3 

6,641 

-16.7 

312 

5.8 

31 

6,460 

-22.2 

270 

33.2 

400 

311  7,438 

-24.7 

32 

246 

21.2 

31 

6,948 

-40.4 

232 

14.2 

31 

7,401 

-27.4 

299 

23.9 

7,519 

-23.1 

300 

8.7 

31 

7,324 

-28.5 

270 

36.5 

350 

3ll  8.395 

-32.0 

31 

247 

22.7 

31 

7,746 

-47.2 

227 

15.1 

31 

8,348 

-34.5 

287 

27.4 

6,483 

-30.5 

297 

12.4 

31 

8,266 

-35.2 

270 

41.4 

300l  31 1  9.466 

-40.3 

247 

25.8 

31 

8,750 

-63.8 

224 

15.9 

31 

9,407 

-42.1 

290 

29.5 

9,560 

-39.0 

299 

15.3 

31 

9,325 

-42.7 

272 

42.0 

250l  31  '.  10.686 

-48.8 

255 

28.2 

31 

9.908 

-67.8 

230 

18.5 

31 

10,619 

-60.0 

289 

29.9 

10,796 

-48.0 

297 

20.2 

31 

10.633 

-50.8 

274 

46.3 

200 

12.125 

-56.4 

257 

29.9 

31 

11.329 

-53.6 

237 

17.9 

31 

12,062 

-56.3 

294 

33.6 

12,231 

-56.4 

293 

23.7 

31 

11.966 

-66.7 

270145.3 

175 

12,968 

-58.8 

251 

31.9 

31 

12,191 

-51.9 

239 

20.6 

31 

12,996 

-56.6 

296 

31.9 

30 

13.075 

-68.5 

291 

24.5 

31  112.810 

-67.4 

272,44.7 

150 

13,930 

-61.0 

249 

27.6 

31 

13,192 

-51.1 

243 

20.6 

31 

13,373 

-57.8 

296 

30.9 

30 

14.036 

-62.3 

290 

23.3 

31 

13,761 

-68.2 

270 

44.5 

125 

15,054 

-63.9 

249 

23.1 

31 

14,376 

-51.4 

242 

21.6 

30 

15,016 

-59.6 

293 

24.5 

30 

15.151 

-66.2 

293 

19.4 

31 

14.924 

-59.9 

266 

38.1 

100 

16,414 

-65.6 

249 

16.7 

31 

15,926 

-51.3 

247 

23.7 

29 

16,400 

-61.0 

295 

21.8 

29 

16.493 

-69.0 

293 

12.4 

31 

16.316 

-60.6 

266 

31.5 

80 

17,774 

-64.1 

249 

8.5 

30 

17,281 

-61.6 

246 

24.3 

29 

17,790 

-60.2 

298 

16.9 

29 

17.932 

-67.4 

304 

5.8 

31 

17.708 

-69.3 

257 

21.2 

70 

18,607 

-62.6 

239 

6.2 

30 

16,146 

-51.8 

249 

26.0 

29 

16,525 

-69.6 

302 

12.6 

29 

19.647 

-66.3 

20 

3.3 

31 

18.546 

-59.1 

269 

15.9 

60 

19,548 

-61.2 

252 

4.1 

30 

19,145 

-52.4 

263 

26.0 

29 

19,590 

-58.9 

306 

9.9 

29 

19.634 

-62.7 

95 

3.7 

31 

19.510 

-69.3 

272 

12.6 

50 

20,683 

-60.2 

291 

2.1 

30 

20,322 

-63.0 

253 

29.7 

29 

20.736 

-68.2 

305 

8.0 

29 

20.714 

-60.4 

57 

3.6 

31 

20.650 

-59.4 

274 

9.5 

40 

22,088 

-58.7 

261 

2.7 

30 

21,758 

-63.3 

257 

31.5 

29 

22.144 

-57.0 

311 

8.4 

26 

22.116 

-67.8 

59 

3.9 

30 

22,049 

-56.5 

288 

7.8 

30 

23,905 

-56.3 

279 

3.5 

28 

23,622 

-63.7 

257 

36.0 

27 

23.973 

-54.9 

306 

9.4 

28 

23.943 

-64.1 

24 

3.7 

26 

23,862 

-57.3 

304 

6.4 

25 

25,069 

-54.5 

262 

5.4 

26 

24,797 

-54.1 

261 

37.1 

27 

26.142 

-63.6 

287 

6.2 

27 

26.116 

-62.1 

341 

4.7 

24 

25,007 

-56.5 

329 

5.8 

20 

26.504 

-52.5 

266 

9.1 

24 

26,220 

-54.4 

263 

41.2 

25 

26.581 

-61.9 

286 

9.1 

26 

26.563 

-49.4 

312 

6.6 

18 

26,432 

-66.7 

319 

6.6 

15 

28.368 

-49.9 

267 

13.8 

22 

28,075 

-54.0 

358 

43.1 

18 

26.448 

-49.8 

291 

9.9 

24 

28.461 

-45.7 

288 

12.0 

13 

26,280 

-64.3 

10 

22 

30,575 

-54.2 

270 

60.3 

12 

31.216 

-41.6 

7 

14 

32,987 

-54.0 

275 

64.4 

5 

6 

35.305 

-52.3 
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31 

210 

9.0 

69 
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94 
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31 
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31 
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31 
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31 
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73 

950 

31 
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31 
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31 
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13.6 

60 

247 
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31 
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54 

16 

8.2 

528 

23.6 

85 
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31 
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31 
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31 
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31 
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49 

25 
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82 
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31 
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47 
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6.0 

31 
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10.9 

44 
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12.8 

31 
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9.3 

52 
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31 
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10.2 

47 

23 
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80 
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4.7 

800 

31 
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43 
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7.6 

31 
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46 

250 

15.0 

31 

2.016 

6.6 

47 
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14.6 

31 
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7.9 

36 

11 
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15.6 

78 
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3.9 

750 

31 

2.571 

9.7 

217 

5.8 

31 

2,517 

48 

255 

17.3 

31 

2.542 

3.8 

44 

263 

16.9 

31 

2.584 

5.2 

32 

8 

10.9 

2,557 

13.1 

71 

205 

3.1 

700 

31 

3.143 

5.5 

50 

237 

9.1 

31 

3,078 

,9 

47 

257 

20.4 

31 

3.101 

.7 

41 

268 

17.9 

31 

3.143 

2.5 

26 

6 

11.1 

3,134 

10.2 

67 

179 

2.7 

650 

31 

3.743 

1.3 

51 

236 

11.6 

30 

3,667 

-  2.5 

46 

254 

23.5 

31 

3.669 

-  2.9 

42 

270 

19.2 

31 

3.736 

-   .6 

358 

11.3 

3,750 

7.3 

60 

162 

2.7 

600 

31 

4.384 

-  3.1 

50 

243 

13.0 

30 

4,304 

-  6.7 

48 

251 

26.2 

31 

4,323 

-  7.0 

44 

271 

21.8 

31 

4.376 

-  4.2 

350 

11.6 

4,404 

3.6 

62 

147 

3.1 

550 

31 

5.064 

-  7.5 

42 

lil 

15.5 

30 

4.972 

-11.0 

47 

249 

28.6 

31 

4,990 

-11.4 

40 

270 

22.0 

31 

5.050 

-  8.3 

342 

12.0 

5,104 

-   .2 

55 

110 

4.3 

500 

31 

5.804 

-12.6 

40 

253 

16.9 

30 

5.705 

-15.9 

43 

253 

33.0 

31 

5,721 

-16.2 

35 

278 

21.8 

31 

5.789 

-13.4 

342 

13.4 

5,863 

-  4.6 

52 

119 

4.9 

450 

31 

6.596 

-16.3 

38 

256 

16.9 

30 

6.468 

-21.6 

41 

248 

35.5 

31 

6,500 

-21.3 

281 

23.5 

31 

6.577 

-19.2 

342 

13.2 

6,686 

-  9.6 

47 

128 

6.8 

400 

31 

7.470 

-24.3 

38 

255 

20.2 

30 

7,353 

-27.3 

2  54 

37.9 

31 

7,364 

-27.4 

35 

284 

24.9 

31 

7.449 

-25.9 

336 

12.4 

7,566 

-15.6 

49 

120 

7.5 

35  0 

31 

8.429 

-32.0 

255 

24.5 

30 

8,302 

-34.1 

257 

41.0 

31 

8,311 

-34.6 

283 

28.6 

31 

8.401 

-33.1 

325 

15.2 

8,560 

-22.3 

43 

127 

8.0 

300 

31 

9,499 

-40.1 

260 

27.6 

30 

9.366 

-41.8 

258 

43.3 

31 

9,370 

-42.5 

287 

30.9 

31 

9.467 

-41.1 

312 

16.3 

9,694 

-30.4 

123 

9.1 

250 

31 

10,719 

-48.9 

266 

33.4 

30 

10.580 

-50.3 

262 

43.5 

31 

10,579 

-50.8 

?87 

34.8 

31 

10.684 

-49.2 

299 

18.3 

10,963 

-40.7 

118 

7.4 

200 

31 

12.158 

-56.2 

274 

34.8 

30 

12.012 

-57.2 

260 

44.1 

31 

12.010 

-56.1 

294 

36.3 

31 

12.124 

-55.8 

291 

25.3 

12.442 

-53.0 

110 

10.3 

175 

31 

13.002 

-56.6 

273 

32.6 

30 

12.854 

-58.0 

257 

47.6 

31 

12,859 

-56.1 

296 

33.2 

30 

12.971 

-57.5 

297 

24.9 

31  |13,269 

-60.3 

94 

13.8 

150 

31 

13.963 

-61.9 

269 

28.2 

29 

13.829 

-59.0 

256 

45.6 

30 

13,643 

-58.1 

295 

31.3 

30 

13.940 

-59.8 

286 

24.1 

14,231 

-67.8 

85 

16.5 

125 

31 

15,082 

-65,0 

267 

25.6 

28 

14.965 

-59.6 

254 

38.7 

30 

14,985 

-60.4 

294 

28.5 

30 

15.069 

-63.2 

266 

22.3 

15.305 

-75.5 

79 

21.6 

100 

31 

16,436 

-66.7 

263 

16.3 

28 

16.357 

-60.1 

253 

32.1 

30 

16,373 

-60.9 

297 

23.9 

30 

16.433 

-65.1 

291 

17.9 

16.577 

-80.4 

86 

29.3 

80 

31 

17.788 

-65.5 

257 

9.7 

28 

17.753 

-59.2 

250 

23.9 

30 

17,761 

-60.1 

298 

16.9 

30 

17.796 

-63.8 

298 

9.9 

17.648 

-75.5 

94 

25.8 

70 

30 

18.613 

-63.6 

245 

5.6 

28 

18.593 

-59.3 

251 

19.6 

30 

18,596 

-59.5 

308 

14.6 

30 

16.624 

-62.6 

294 

5.6 

18.630 

-71.0 

96 

23.3 

60 

29 

19.550 

-62.2 

246 

2.9 

28 

19.557 

-59.2 

251 

15.0 

30 

19,561 

-59.2 

306 

11.7 

30 

19,571 

-61.2 

316 

4.7 

19.554 

-66.2 

93 

18.1 

50 

29 

20.680 

-60.8 

282 

2.7 

25 

20.710 

-58.8 

256 

9.5 

30 

20,705 

-58.4 

308 

8.5 

30 

20.708 

-59.5 

340 

2.5 

20.677 

-60.4 

98 

8.5 

40 

29 

22.073 

-56.8 

301 

3.5 

!!• 

22.113 

-58.7 

270 

6.6 

30 

22,112 

-57.5 

315 

6.8 

29 

22.109 

-57.6 

3 

2.7 

22.060 

-56.4 

31  7 

2.7 

30 

28 

23.686 

-56.7 

289 

5.8 

24 

23,926 

-57.7 

283 

6.6 

30 

23.936 

-55.6 

295 

9.2 

25 

23.929 

-55.3 

328 

2.1 

20 

23.928 

-61.8 

280 

7.0 

25 

26 

25.046 

-55.2 

288 

8.5 

24 

25,079 

-56.7 

297 

7.4 

30 

25,104 

-53.9 

266 

9.9 

22 

25.095 

-52.7 

296 

4.7 

20 

25.115 

-50.1 

277 

8.7 

20 

27 

26,478 

-53.2 

279 

11.7 

23 

26,499 

-55.3 

291 

8.0 

28 

26.537 

-52.0 

277 

10.5 

21 

26.542 

-50.3 

299 

9.3 

20 

26.579 

-48.0 

285 

7.6 

15 

26 

28,342 

-50.6 

275 

17.7 

23 

28,342 

-53.8 

292 

10.1 

21 

28.393 

-49.6 

376 

15.3 

21 

28,432 

-47.3 

269 

17.5 

16 

28.486 

-44.8 

297 

2.3 

10 

25 

31,010 

-47.7 

270 

27.4 

17 

30,980 

-51.0 

282 

16.9 

9 

31,146 

-44.3 

9 

31.200 

-42.0 

7 

21 

33,386 

-44.7 

269 

40.4 

15 

33,336 

-47.8 

284 

22.5 

5 

33.606 

-41.2 

16 

35,621 

-43.2 

12 

35.583 

HILO.  HAV 

lAI  1 

HUNTINGTON 

W. 

/A. 

•   INTERNAT-  FALLS,  MINN. 

JACKSON.  MISS. 

JACKSONVILLE 

.  FLA. 

1015  ► 

(B 

993  ^ 

6 

972 

<B 

1009  MB 

1019  MB 

SURFACE 

31 

11 

r2i.i 

88 

237 

6.4 

31 

246 

6.3 

90 

122 

.6 

31 

360 

7.6 

62 

202 

3.9 

31 

94 

13.2 

156 

1.6 

31 

5 

16.4 

67 

340 

5.2 

1000 

31 

140 

22.6 

82 

237 

4.5 

31 

190 

31 

127 

31 

171 

17.5 

165 

2.1 

31 

162 

19.0 

76 

360 

10.9 

950 

31 

585 

20.0 

80 

94 

3.9 

31 

624 

15.9 

51 

246 

3.1 

31 

554 

11.1 

70 

223 

8.5 

31 

609 

19.2 

194 

2.9 

31 

601 

18.0 

66 

31 

16.9 

900 

31 

1,051 

16.9 

64 

91 

6,4 

31 

1.079 

13.4 

46 

297 

4.9 

31 

1.005 

11.2 

58 

253 

14.0 

31 

1,077 

16.4 

19 

.4 

31 

1.065 

15.1 

63 

39 

14.2 

850 

31 

1,537 

14.0 

95 

85 

6,8 

31 

1,556 

10.7 

43 

314 

7.6 

31 

1.481 

9.0 

49 

268 

14.0 

31 

1,561 

13.1 

6 

3.1 

31 

1.547 

12.4 

58 

34 

13.4 

800 

31 

2,048 

11.9 

69 

89 

6.6 

31 

2.061 

7.8 

42 

310 

7.2 

31 

1,960 

6.3 

43 

269 

13.8 

31 

2.069 

10.5 

19 

5.4 

31 

2.054 

9.9 

50 

30 

10.5 

750 

31 

2,590 

10.2 

46 

95 

7.8 

31 

2,569 

5.2 

39 

317 

7.6 

31 

2,500 

3.1 

44 

270 

14.5 

31 

2.601 

7.5 

26 

5.8 

31 

2.596 

7.2 

44 

17 

9.7 

700 

31 

3,160 

8.3 

34 

106 

7.2 

31 

3,151 

2.4 

33 

320 

8.5 

31 

3,062 

-   .2 

41 

272 

17.9 

31 

3.169 

4.6 

30 

21 

6.2 

31 

3.153 

4.5 

37 

7 

9.3 

650 

31 

3,769 

5.4 

93 

5.2 

31 

3,743 

-  1.0 

35 

319 

9.1 

31 

3,645 

-  3.7 

37 

273 

20.2 

31 

3.765 

1.2 

25 

12 

5.1 

31 

3.750 

1.6 

356 

11.3 

600 

31 

4.419 

1.6 

88 

5.2 

31 

4,381 

-  4.9 

319 

10.7 

31 

4,279 

-  7.8 

37 

271 

23.3 

31 

4.408 

-  2.9 

347 

5.2 

31 

4.396 

-  1.7 

344 

12.2 

550 

31 

5.112 

-  3.0 

25 

86 

5.1 

31 

5,055 

-  6.6 

313 

12.0 

31 

4,943 

-12.5 

41 

270 

23.9 

31 

5.086 

-  6.9 

320 

7.0 

31 

5.071 

-  6.2 

337 

12.8 

500 

31 

5.864 

-  7.9 

90 

2.1 

31 

5,792 

-13.4 

305 

13.8 

31 

5,671 

-17.3 

37 

275 

23.1 

31 

5.831 

-11.5 

312 

8.2 

31 

5.822 

-11.3 

319 

13.6 

450 

31 

6.670 

-13.5 

339 

•  6 

31 

6,576 

-19.4 

303 

14.0 

31 

6,445 

-22.7 

37 

276 

26.8 

31 

6.626 

-17.0 

310 

10.7 

31 

6.616 

-16.6 

308 

15.7 

400 

31 

7.561 

-19.8 

313 

3.5 

30 

7,446 

-26.0 

302 

15.3 

31 

7,307 

-29.2 

35 

279 

28.7 

31 

7,507 

-23.1 

304 

14.4 

31 

7.499 

-23.0 

299 

20.8 

350 

31 

8.539 

-26.6 

290 

8.4 

30 

8,399 

-33.3 

301 

17.5 

31 

6,248 

-35.8 

33 

261 

32.8 

31 

6.470 

-30.4 

303 

16.7 

31 

8.463 

-30.3 

291 

23.1 

300 

31 

9.633 

-34.9 

284 

15.0 

30 

9,464 

-41.3 

304 

18.3 

31 

9,303 

-43.2 

281 

36.1 

31 

9.547 

-38.7 

296 

23.1 

31 

9.541 

-36.6 

288 

29.5 

250 

31 

10.681 

-44.3 

287 

21.0 

30 

10,679 

-49.7 

307 

20.4 

31 

10,510 

-50.9 

284 

40.2 

31 

10.773 

-47,7 

290 

28.2 

31 

10.771 

-46.6 

285  134.6 

200 

31 

12.342 

-54.7 

275 

23.9 

30 

12,114 

-56.1 

302 

25.3 

31 

11,939 

-56.8 

287 

37.5 

31 

12.216 

-55.5 

286 

30.9 

31 

12.227 

-53.7 

277  '39.5 

175 

31 

13.186 

-60.3 

280 

22.9 

30 

12,960 

-57.3 

300 

24.9 

31 

12,784 

-57.2 

286 

38.9 

31 

13.062 

-56.3 

288 

31.1 

31 

13.077 

-57.4 

276  140.4 

150 

31 

14.134 

-65.8 

2  74 

19.0 

30 

13.931 

-58.9 

294 

24.9 

31 

13,759 

-57.6 

284 

38.9 

31 

14.022 

-61.9 

266 

26.6 

31 

14.041 

-61.6 

276  |33.8 

125 

31 

15.228 

-70.4 

273 

12.6 

30 

15.067 

-61.8 

296 

21.6 

31 

14,905 

-59.2 

264 

33.6 

31 

15.139 

-65,6 

290 

22.7 

30 

15.159 

-65.7 

279 

28.9 

100 

31 

16.542 

-73.2 

276 

5.6 

30 

16.443 

-62.9 

293 

17.5 

31 

16,299 

-60.4 

286 

26.6 

31 

16.464 

-66.2 

298 

15.7 

30 

16.507 

-67.7 

290 

19.6 

80 

31 

17.951 

-71.6 

55 

1.2 

30 

17,818 

-62.5 

302 

12.4 

31 

17,692 

-59.4 

268 

23.9 

31 

17,825 

-66.7 

316 

8.7 

29 

17.857 

-65.6 

331 

5.4 

70 

31 

18.644 

-69.2 

84 

6.0 

30 

16.646 

-61.5 

315 

9.9 

31 

16,531 

-59.1 

293 

18.3 

31 

18.640 

-64.9 

356 

5.4 

29 

18.677 

-63.9 

21 

1.9 

60 

31 

19.571 

-65.7 

91 

10.1 

30 

19,602 

-60.2 

328 

6.6 

31 

19,496 

-59.1 

292 

17.3 

31 

19.582 

-62.4 

50 

3.9 

29 

19.620 

-61.6 

114 

1.7 

50 

31 

20.686 

-62.8 

88 

12.4 

30 

20.743 

-58.8 

328 

4.7 

31 

20.639 

-59.1 

299 

12.0 

31 

20.713 

-60.2 

64 

3.5 

29 

20.755 

-59.2 

93 

4.7 

40 

31 

22.075 

-58.1 

86 

11.3 

29 

22.146 

-57.1 

338 

3.5 

31 

22.039 

-58.5 

304 

9.3 

31 

22,112 

-57.9 

63 

4.9 

29 

22.162 

-56.2 

80 

3.7 

30 

31 

23.906 

-54.1 

66 

6.0 

29 

23,977 

-54.5 

318 

4.7 

31 

23.852 

-57.3 

309 

8.2 

29 

23,944 

-54.0 

27 

4.7 

27 

23.998 

-52.4 

67 

3.9 

25 

30 

25.082 

-51.3 

110 

3.5 

28 

25.147 

-52.5 

305 

6.2 

31 

25.006 

-56.4 

301 

8.4 

29 

25,121 

-51.4 

7 

2.9 

25  25,199 

-49.5 

113 

1.5 

20 

30 

26.542 

-48.1 

32 

1.6 

26 

26.595 

-50.2 

280 

9.1 

29 

26.430 

-55.1 

292 

8.7 

26 

26,576 

-48.2 

297 

5.4 

25 

26.660 

-46.1 

273 

3.7 

15 

30 

28.453 

-44.5 

9 

2.1 

25 

28.480 

-47.1 

285 

16.5 

29 

28.273 

-52.9 

280 

10.3 

19 

28,466 

-45.5 

292 

14.8 

24 

26,662 

-43.0 

282 

11.3 

10 

26 

31.162 

-41.0 

249 

5.1 

7 

31.116 

-45.7 

28 

30.904 

-49.0 

270 

17.9 

7 

31,206 

-43.8 

18 

31,354 

-36.7 

270 

20.0 

7 

11 

33.606 

-38.4 

25 

33.283 

-45.1 

266 

29.7 

14 

33,648 

-32.6 

267 

37.5 

5 

11 

35.537 

-43.1 

JOHNSTON  IS..  F 

AC  IF 

C  AREA 

KING  SALMON, 

ALA 

KA 

t       KOROR.  CAROl 

INE 

S. 

K0T2EBUE. 

VLASK 

i 

LAKE 

CHARLE 

S.  L< 

, 

1013  »■ 

8 

994  f 

B 

1007  ^ 

6 

1002 

IB 

1020  f 

B 

SURFACE 

31 

3 

26.8 

82 

92 

12.4 

31 

15 

-  1.2 

66 

351 

4.9 

31 

30 

28.2 

84 

260 

7.4 

31 

5 

-  6.0 

80 

20 

7.2 

5 

16.5 

93 

55 

3.1 

1000 

31 

119 

25.6 

61 

90 

14.4 

31 

-   37 

31 

92 

27.5 

84 

260 

9.3 

31 

16 

11 

6.2 

173 

21.2 

67 

68 

3.5 

950 

31 

569 

21.6 

62 

93 

17.3 

31 

376 

.4 

74 

16 

8.5 

31 

542 

23.6 

83 

260 

17.5 

31 

420 

-  6.3 

66 

45 

9.1 

613 

19.2 

56 

125 

4.5 

900 

31 

1.037 

18.6 

80 

93 

17.5 

31 

805 

-  2.5 

74 

19 

7.6 

31 

1.018 

20.7 

81 

264 

19.0 

31 

841 

-  7.4 

64 

39 

8.2 

1,079 

16.4 

51 

109 

5.4 

850 

31 

1,526 

15.8 

76 

93 

15.0 

31 

1.257 

-  4.3 

70 

352 

6.4 

31 

1.511 

16.1 

76 

270 

18.5 

31 

1,285 

-  8.5 

62 

27 

6.8 

1,564 

13.5 

46 

103 

6.6 

600 

31 

2,040 

13.5 

69 

95 

13.8 

31 

1.734 

-  6.1 

67 

346 

3.7 

31 

2,030 

15.5 

74 

268 

16.3 

31 

1,754 

-10.2 

56 

29 

5.1 

2,072 

10.9 

41 

74 

5.4 

750 

31 

2,580 

11.4 

55 

92 

12.2 

31 

2.238 

-  8.3 

64 

340 

3.9 

31 

2.572 

12.9 

67 

262 

15.0 

31 

2,245 

-12.4 

54 

359 

3.7 

2,602 

8.3 

34 

56 

5.6 

700 

311  3.156 

8.2 

47 

89 

10.3 

31 

2,770 

-11.3 

59 

330 

2.6 

31 

3.154 

10.1 

59 

263 

13.0 

31 

2,774 

-15.1 

46 

321 

3.1 

3,175 

4.9 

33 

51 

5.2 

650 

31   3.759 

4.6 

43 

85 

8.9 

31 

3.332 

-14.9 

58 

263 

1.0 

31 

3.764 

6.7 

51 

263 

11.3 

31 

3,325 

-18.3 

47 

293 

4.1 

3,776 

1.4 

28 

53 

4.5 

600 

3l|  4.413 

1.1 

34 

91 

7.2 

31 

3,935 

-19.0 

55 

197 

1.9 

31 

4.422 

3.1 

51 

261 

10.5 

31 

3,924 

-22.1 

49 

266 

6.4 

4,417 

-  2.0 

16 

2.9 

550 

31]  5.103 

-  2.6 

32 

66 

5.1 

31 

4.576 

-23.5 

51 

159 

1.6 

31 

5.118 

-   .8 

50 

263 

7.6 

31 

4,551 

-26.4 

45 

243 

8.4 

5,099 

-  5.7 

325 

4.3 

500 

31 

5,659 

-  6.8 

93 

1.6 

31 

5.267 

-28.6 

48 

138 

2.5 

31 

5.8  79 

-  5.0 

47 

284 

4.3 

31 

5,240 

-31.2 

42 

243 

10.5 

5,846 

-10.4 

297 

6.2 

450 

31 

6,672 

-12.0 

267 

2.1 

31 

6.009 

-34.0 

49 

150 

2.3 

31 

6,695 

-  9.5 

38 

287 

2.3 

31 

5,973 

-36.9 

46 

240 

12.0 

6,648 

-16.0 

265 

8.4 

400 

31 

7,566 

-18.3 

37 

247 

3.9 

31 

6,826 

-40.0 

212 

1.6 

31 

7,603 

-15.2 

33 

221 

2.9 

31 

6,782 

-42.7 

234 

14.4 

7.529 

-22.6 

280 

13.0 

350 

31 

6,546 

-25.4 

38 

261 

11.3 

31 

7.728 

-46.2 

256 

4.7 

31 

8,598 

-22.1 

33 

156 

2.5 

31 

7,672 

-48.9 

232 

16.5 

8.495 

-29.7 

34 

260 

17.9 

300 

31 

9,646 

-33.8 

264 

16.6 

31 

8.740 

-51.4 

257 

7.2 

31 

9,712 

-30.5 

60 

5.2 

31 

6,670 

-55.3 

230 

19.8 

9.576 

-38.1 

277 

22.1 

250 

31 

10,900 

-43.8 

265 

25.6 

31 

9.917 

-52.7 

268 

13.2 

31 

10,981 

-40.7 

75 

12.6 

31 

9,824 

-57.4 

236 

21.0 

10.606 

-47.4 

278 

26.2 

200 

31 

12,360 

-55.7 

269 

32.2 

31 

11.368 

-50.1 

J69 

17.7 

31 

12,459 

-53.2 

76 

20.6 

31 

11,248 

-53.6 

240 

17.5 

12.256 

-54.5 

2  74 

36.3 

175 

31 

13.198 

-62.0 

270 

35.4 

31 

12.240 

-49.7 

271 

17.7 

31 

13,305 

-60.4 

76 

24.1 

31 

12,109 

-52.6 

245 

16.7 

13.104 

-58.5 

276 

35.4 

150 

30 

14.136 

-68.3 

267 

30.5 

30 

13.234 

-49.6 

269 

19.2 

31 

14,249 

-67.8 

84 

32.8 

31 

13,107 

-51.8 

244 

19.1 

14.063 

-62.5 

?ni 

27.4 

125 

30  15,214 

-73.7 

258 

22.0 

30 

14.427 

-49.5 

270 

21.2 

31 

15,324 

-75.3 

87 

34.8 

31 

14,290 

-51.6 

251 

19.4 

15.177 

-56.8 

282 

20.9 

100 

30 

16.505 

-76.2 

231 

5.2 

30 

15.888 

-49.5 

269 

20.8 

31 

16,597 

-80.4 

84 

28.2 

31 

15,737 

-51.9 

253 

22.5 

16.513 

-69.5 

293 

13.0 

80 

30 

17,601 

-72.9 

96 

7.6 

30 

17.348 

-50.2 

268 

21.2 

31 

17,873 

-74.4 

86 

28.4 

31 

17,161 

-52.4 

257 

22.9 

17,850 

-67.0 

327 

7.4 

70 

30 

16.589 

-69.9 

64 

10.5 

30 

18.222 

-50.6 

270 

21.4 

30 

18,663 

-67.9 

86 

22.5 

31 

18,043 

-52.8 

256 

25.1 

18.672 

-64.8 

34 

5.6 

60 

26 

19,517 

-66.5 

89 

15.5 

30 

19.222 

-51.0 

268 

20.8 

30 

19,601 

-62.5 

62 

6.2 

31 

19,038 

-53.0 

257 

27.8 

19.608 

-62.1 

97 

5.8 

50 

27 

20.629 

-62.7 

90 

12.6 

30 

20.407 

-51.3 

267 

21.8 

30 

20,742 

-57.7 

270 

9.9 

31 

20,211 

-53.8 

267 

30.3 

20.737 

-50.1 

96 

5.2 

40 

26 

22.022 

-58.2 

82 

7.2 

30 

21.857 

-51.4 

269 

22.1 

29 

22,164 

-54.8 

274 

17.7 

30 

21,649 

-53.9 

260 

36.1 

30 

22.143 

-57.0 

77 

6.6 

30 

25 

23.652 

-54.2 

51 

2.1 

30 

23.723 

-51.8 

271 

24.1 

27 

24.023 

-51.9 

262 

23.9 

30 

23,495 

-54.1 

261 

41.8 

29 

23.984 

-52.6 

47 

4.1 

25 

25 

25.033 

-50.6 

343 

1.6 

29 

24.899 

-51.9 

272 

23.9 

26 

25.214 

-49.9 

263 

26.0 

29 

24.676 

-54.1 

262 

42.7 

29 

25.170 

-49.7 

28 

2.1 

20 

25 

26,496 

-48,0 

270 

4.7 

29 

26.345 

-51.8 

272 

26.4 

24 

26.679 

-47.5 

261 

22.7 

26 

26.127 

-53.9 

263 

47.8 

26 

26.635 

-46.2 

290 

5.2 

15 

21 

26,394 

-45.0 

355 

3.7 

26 

28.216 

-52.0 

274 

25.4 

21 

28.604 

-44.5 

255 

24.3 

26 

27.972 

-53.9 

262 

53.2 

22 

28.550 

-43.3 

293 

15,0 

10 

17 

31.107 

-41.9 

261 

2.3 

17 

30.859 

-52.9 

276 

30.1 

11 

31.342 

-41.0 

19 

30.576 

-53.8 

270 

62.2 

7 

31.257 

-36.6 

7 

10 

33.519 

-39.0 

6 

33,022 

-52.6 

10 

32.936 

-54.6 

5 

5 

35.102 

-55.8 

od   of    tible 


RAWINSONDE  DATA 

Average  monthly  values 




OCTOBER 

1963 

LANDER*  WrO. 

LAS  VESAS, 

NEV 

*       LI  HUE.  HAHAI  1 

LITTLE  ROCK,  ARK. 

MCGRATH.  ALASKA 

832  f 

(8 

940  H 

e 

1013  MB 

1011  MB 

986  MB 

: 

I 

Wind 

0» 

Wind 

-3 

Wind 

I 

-5 

Wind 

ja 

t 

-3 

Wind 

8 

11 

•1  s 

-J 
It 

il 

s 

M 

Q 

1 

i 

M 

? 

& 

I 

Jl 

— 

1 
1 

« 

i 

f2 

a 

« 
> 

I 

g 

I 

-1 
9    t 

2  ■§ 

1 

« 

> 

1 

a 

1 

Z  o 

1 

1 

i 

e 

1 
'i 

s. 

1 

1 

oi 

h 

•i 

a 

1 

a 

a 

M 

a 
•I 

a 

1 

SURFACE 

31 

1*696 

7.2 

59 

225 

1.4 

660 

16.5 

51 

263 

3.5 

36 

24.3 

78 

49 

9.9 

79 

12.6 

82 

263 

1.0 

103 

-  6.2 

63 

339 

1.6 

1000 

31 

149 

124 

152 

23.7 

76 

54 

12.0 

171 

17.3 

54 

222 

2.1 

7 

950 

31 

579 

566 

599 

20.0 

84 

67 

15.2 

610 

19.9 

45 

218 

7.6 

399 

-4.5 

77 

31 

5.1 

900 

31 

1.033 

1.031 

19.3 

40 

309 

1.7 

1.065 

16.7 

86 

7! 

14.4 

1.077 

17.1 

47 

247 

7.0 

622 

-  4.7 

78 

63 

7.6 

e^o 

31 

1.515 

1.520 

16.5 

41 

245 

1.7 

1.550 

13.7 

79 

78 

13.0 

1.553 

14.1 

49 

274 

6.6 

1.272 

-  5.1 

69 

72 

5.6 

800 

31 

2.019 

10.2 

44 

223 

1.9 

2.033 

13.0 

43 

176 

5.6 

2.061 

12.3 

55 

83 

12.0 

2.072 

11. I 

49 

298 

5.1 

1,748 

-  6.3 

64 

65 

3.7 

750 

31 

2.550 

7.3 

44 

266 

3.7 

2.568 

9.1 

44 

179 

8.4 

2,598 

10.5 

37 

64 

10.5 

2.604 

7.8 

44 

322 

4.5 

2,247 

-  8.6 

63 

115 

1.6 

700 

31 

3.120 

<•.! 

42 

266 

6.2 

3.140 

40 

180 

9.3 

3.173 

7.9 

22 

84 

7.4 

3,174 

4.2 

43 

358 

4.5 

2,783 

-11.4 

69 

191 

2.1 

650 

31 

3.715 

.1 

41 

263 

15.3 

3,736 

1.7 

39 

193 

9.5 

3.778 

5.0 

20 

80 

5.8 

3.771 

.3 

41 

331 

4.5 

3.343 

-14.9 

56 

177 

2.9 

£>00 

31 

4.355 

-  4.3 

40 

261 

19.6 

4.384 

-  2.3 

36 

211 

12.8 

4.430 

1.4 

21 

75 

7.6 

4.411 

-  3.6 

35 

319 

6.8 

3,949 

-19.0 

55 

190 

2.7 

550 

31 

5,029 

-  8.3 

38 

258 

20.0 

5,059 

-  6.9 

35 

216 

14.0 

5,119 

-  3.3 

21 

70 

5.2 

5,089 

-  7.4 

313 

8.4 

4,582 

-23.6 

52 

193 

4.1 

500 

31 

5.768 

-13.9 

36 

255 

21.4 

5.607 

-11.8 

34 

229 

15.0 

5,672 

-  8.2 

21 

56 

5.6 

5,S31 

-12.1 

311 

10.1 

5,281 

-28.5 

49 

193 

4.6 

^50 

31 

6.554 

-19.6 

39 

255 

23.9 

6.596 

-17.2 

33 

237 

16.9 

6.676 

-13.5 

21 

38 

5.2 

5,521 

-17.6 

298 

12.6 

6,016 

-34.0 

45 

199 

5.6 

400 

31 

7,426 

-25.8 

37 

256 

28.2 

7.481 

-23.4 

33 

245 

16,6 

7,567 

-20.0 

23 

14 

5.8 

7,502 

-23.8 

310 

14.0 

31  1  6,343 

-40.3 

193 

6.8 

350 

31 

8.379 

-33.0 

255 

29.5 

8,445 

-30.4 

250 

21,2 

8,544 

-27.0 

25 

2 

9.3 

8,463 

-31.2 

295 

16.9 

30 

7,728 

-47.1 

189 

9.7 

300 

31 

9.446 

-"♦UO 

260 

34.8 

9,523 

-36.5 

254 

24.7 

9.636 

-35.4 

23 

337 

9.9 

9,537 

-39.5 

296 

20.4 

30 

8,732 

-53.9 

198 

11.3 

250 

31 

10.662 

-49.5 

266 

34.6 

10.752 

-47.7 

256 

32.4 

10,861 

-44.9 

310 

15,3 

10.761 

-48.5 

304 

24.9 

30 

9,694 

-55.5 

227 

10.9 

200 

31 

12,099 

-56.5 

268 

37.1 

12,200 

-55.6 

257 

32.6 

12.338 

-55.3 

303 

18.5 

12.204 

-55.8 

297 

22.3 

30 

11,329 

-52.1 

238 

14.0 

175 

31 

12,942 

-58.2 

268 

36.1 

13.045 

-58.5 

253 

32.6 

13,179 

-60.7 

299 

19.2 

13.048 

-56.3 

301 

24.1 

30 

12,196 

-50.9 

243 

14.8 

150 

31 

13.909 

-60.1 

265 

35.2 

14,007 

-61.7 

25! 

29.7 

14.126 

-56.0 

294 

13.6 

14,010 

-61.5 

295 

22.5 

30 

13.201 

-50.3 

243 

15.7 

125 

31 

15,040 

-62.7 

260 

29.3 

15,128 

-65.0 

249 

23.7 

15,220 

-70.4 

293 

7.0 

15,130 

-54.9 

296 

19.4 

28 

14,396 

-50.3 

246 

16.7 

100 

31 

16,410 

-63.8 

265 

19.6 

16,480 

-66.9 

252 

16.1 

30 

16,536 

-72.6 

255 

2.7 

16,482 

-67.2 

306 

13.4 

26 

15,855 

-50.3 

263 

20.0 

80 

31 

17,780 

-62.8 

254 

13.6 

17,833 

-65.2 

244 

9.7 

30 

17,846 

-71.3 

52 

1.7 

17,630 

-56.1 

321 

7.4 

28 

17,309 

-50.5 

263 

22.7 

70 

31 

18.610 

-61.5 

255 

11.6 

18,661 

-63.1 

251 

7.4 

29 

18,638 

-68.2 

87 

5.6 

18,649 

-64.5 

355 

5.6 

28 

18.178 

-51.0 

258 

23.7 

60 

31 

19,561 

-60.9 

247 

7.6 

19.607 

-61.3 

269 

4.5 

27 

19,571 

-65.0 

76 

9.1 

19,589 

-52.4 

23 

4.9 

28 

19,162 

-51.4 

260 

24.5 

50 

31 

20,696 

-60.3 

264 

7.6 

20,745 

-59.4 

324 

2.3 

25 

20.685 

-61.9 

81 

13.5 

30 

20,719 

-60.1 

44 

2.9 

28 

20,354 

-52.1 

258 

27.4 

40 

29 

22,095 

-58.8 

288 

2.9 

22.145 

-57.6 

320 

2.7 

25 

22,076 

-58.5 

87 

13.2 

29 

22.128 

-57.3 

15 

2.7 

26 

21.906 

-52.5 

261 

30.1 

30 

29 

23,909 

-56.8 

349 

2.5 

23,974 

-54.6 

296 

5.2 

25 

23,902 

-54.0 

66 

9.5 

28 

23,951 

-54.2 

29 

2.5 

28 

23,664 

-53.1 

262 

32.5 

25 

2S 

25,065 

-55.5 

315 

6.2 

25,154 

-53.0 

291 

5.1 

25 

25,077 

-51.7 

91 

9.1 

27 

25,137 

-51.9 

2 

2.7 

28 

24,638 

-53.2 

266 

34.4 

20 

28 

26,493 

-53.8 

286 

12.2 

26,599 

-51.0 

277 

9.5 

25 

26.533 

-48.7 

74 

3.9 

26 

26,587 

-4''.3 

325 

4.3 

28 

26,276 

-53.2 

257 

35,4 

15 

21 

28*362 

-51.5 

284 

15.5 

26,493 

-47.9 

25 

28,440 

-45.2 

323 

1.2 

21 

28.473 

-46.5 

301 

6.5 

26 

26,129 

-53.3 

266 

40.2 

10 

9 

31,030 

-46.9 

23 

31,172 

-39.8 

235 

4.9 

8 

31.193 

-42.1 

14 

30.761 

-50.9 

7 

19 

33,627 

-36.2 

245 

10.7 

5 

15 

35,986 

-32.2 

245 

17.1 

4 

6 

37,525 

-30.3 

t  MAJUROt  MARSh 

ALL 

S. 

MARCUS  IS..  N 

.  PA< 

IFIC 

MEDFORO,  GREG. 

MERIDA,  MEXICO 

«      MIAMI .  FLA. 

1010  f 

B 

1010  ►■ 

B 

970  MB 

1015  MB 

1015  MB 

SURFACE 
1000 

31 

3 

28.7 

79 

260 

1.9 

31 

9 

27.1 

79 

102 

9.9 

401 

8.5 

87 

328 

.6 

31 

11 

19.2 

95 

47 

5.1 

31 

4 

21.5 

68 

369 

4.7 

31 

93 

27.6 

78 

229 

2.1 

31 

96 

26.5 

60 

100 

U.5 

151 

31 

144 

23.6 

80 

51 

8.4 

130 

22.4 

76 

20 

8.0 

950 

31 

539 

23.7 

79 

224 

2.9 

31 

548 

23.3 

83 

107 

13.6 

579 

9.7 

61 

282 

1.9 

31 

690 

21.2 

77 

51 

10.5 

580 

20.2 

72 

45 

13.6 

900 

31 

1.019 

21.1 

78 

237 

3.7 

31 

1,020 

20.1 

84 

117 

13.0 

1.027 

9.4 

74 

196 

2.9 

31 

1.059 

16.2 

71 

46 

9.3 

1,041 

15.9 

74 

49 

12.6 

850 

31 

1,513 

18.4 

76 

243 

2.9 

31 

1.513 

17.5 

76 

119 

12.4 

1,501 

7.9 

57 

194 

7.4 

31 

1,548 

15.4 

64 

28 

7.2 

1.527 

14.1 

56 

49 

8.7 

800 
750 
700 

31 

2,032 

15.9 

75 

244 

2.3 

31 

2,031 

15.9 

59 

118 

11.3 

1,999 

5.4 

59 

213 

11.8 

31 

2,060 

12.5 

54 

6 

5.6 

2.037 

11.6 

62 

41 

5.2 

31 

2,573 

13.2 

72 

204 

1.6 

31 

2,577 

13.6 

50 

120 

12.2 

2,520 

3.1 

50 

224 

16.3 

30 

2,595 

10.2 

54 

13 

2.5 

2.578 

9.1 

55 

353 

4.3 

31 

3,159 

10.2 

68 

141 

1.7 

31 

3,157 

10.9 

44 

lis 

12.0 

3.081 

.2 

49 

226 

21.8 

30 

3.174 

8.1 

44 

350 

3.5 

3,145 

6.5 

44 

318 

5.8 

650 

31 

3,766 

6.7 

68 

109 

3.5 

31 

3,771 

7.3 

45 

110 

10.5 

3.667 

-  3.0 

46 

230 

24.9 

30 

3,777 

5.5 

30 

333 

3.1 

3,746 

3.3 

43 

305 

7.0 

600 

31 

4,428 

3.0 

69 

111 

4.3 

31 

4.426 

3.5 

44 

110 

10.5 

4,301 

-  6.9 

43 

232 

29.1 

30 

4,435 

2.0 

31 

348 

4.5 

4,395 

-   .1 

34 

302 

10.3 

550 

31 

5,120 

-   .6 

66 

86 

7.0 

31 

5,125 

.4 

104 

9.5 

4.971 

-11.2 

46 

235 

31.3 

30 

5,119 

-  2.1 

32 

321 

4.9 

5,081 

-  4,3 

30 

300 

11.6 

500 

31 

5*887 

-  4.5 

58 

85 

7.2 

31 

5,685 

-  4.7 

110 

7.4 

5.701 

-15.5 

42 

239 

34.0 

30 

5.985 

-  6.5 

32 

298 

5.8 

5,632 

-  9.0 

27 

291 

14.8 

450 
400 

31 

6,704 

-9.1 

48 

80 

6.4 

31 

6,704 

-  9.8 

106 

5.4 

5,483 

-20.7 

41 

238 

37.1 

30 

6,693 

-11.6 

291 

8.4 

6.633  -14.3 

24 

293 

19.2 

31 

7,616 

-14.7 

38 

97 

8.2 

31 

7.608 

-15.9 

109 

7.2 

7,351 

-26.6 

42 

240 

39.2 

30 

7,595 

-18.0 

277 

11.6 

7,524;-20.5 

24 

287 

23.9 

350 

31 

8,615 

-21.2 

34 

95 

7.6 

31 

8,601 

-22.9 

94 

7.4 

6,301 

-34.0 

36 

239 

43.3 

30 

8,581 

-24.6 

273 

19.2 

6.496  -27.5 

23 

283 

26.6 

300 
250 
200 
175 

31 
31 

9,734 

-29.4 

91 

7.2 

31 

9,713 

-31.0 

97 

4.5 

9,362 

-41.9 

239 

44.3 

30 

9,684 

-33.0 

262 

23.9 

9.587 1-35.9 

22 

2  79 

36.1 

11,009 

-39.6 

83 

6.5 

31 

10.980 

-41.0 

100 

2.1 

10,576 

-49.8 

245 

36.3 

30 

10,939 

-42.9 

264 

30.3 

10,627 1-44.5 

278 

43.5 

31 

12*493 

-52.5 

57 

9.1 

31 

12,461 

-52.2 

44 

3.7 

12,010 

-55.9 

247 

41.8 

30 

12,405 

-54.4 

256 

31.9 

12,295 1-53.7 

271 

47.6 

31 

13,342 

-59.7 

59 

10.5 

31 

13,313 

-58.6 

41 

4.3 

12.854 

-57.9 

248 

39.8 

30 

13,247 

-60.9 

256 

29.3 

13,136 1-59.2 

271 

48.5 

150 

31 

14.288 

-67.4 

63 

9.7 

31 

14,266 

-65.5 

60 

5.1 

13.622 

-59.3 

245 

39.8 

30 

14,189 

-67.7 

259 

25.8 

14.095  -65.1 

270 

40.6 

125 
100 
80 
70 
60 
50 

31 

15*365 

-75.3 

83 

7.6 

30 

15,355 

-72.6 

57 

8.5 

14,960 

-60.5 

246 

34.4 

30 

15,266 

-73.6 

259 

19.4 

15,191 1-70.1 

273 

31.3 

31 

31 
31 
30 
30 

16*640 
17*924 

-78.9 

79 

14.6 

26 

16,641 

-76.2 

77 

12.6 

16,345 

-51.3 

240 

27.0 

30 

16,558 

-75.5 

281 

9.7 

16.5101-71.8 

266 

17.3 

-72.8 

90 

23.5 

20 

17,916 

-75.7 

94 

17.7 

17,735 

-60.1 

237 

19.4 

29 

17,368 

-59.9 

15 

4.5 

17,836    -     ' 

-67.9 

331 

4.3 

18*719 
19*657 

-67.4 

95 

1  7,5 

20 

18,700 

-70.6 

101 

18.3 

30 

18,572 

-59.7 

236 

15.7 

29 

18.565 

-67.6 

83 

7.0 

18,648 

-66.4 

72 

2.7 

-62.3 

119 

3.1 

20 

19,626 

-66.5 

95 

17.1 

30 

19,534 

-59.4 

242 

11.7 

29 

19.601 

-64.7 

87 

9.5 

19,580 

-64.2 

103 

6.0 

20.796 

-57.3 

262 

12.2 

20 

20,741 

-62.3 

90 

16.1 

30 

20.677 

-56.8 

243 

6.4 

29 

20.725 

-60.8 

90 

U.5 

20, "'06 

-61.0 

65 

6.2 

40 
30 
25 
20 
15 
10 
7 
5 

29 
27 

22.216 

24.076 

-54.6 

266 

24.9 

20 

22.130 

-56.9 

93 

17.5 

29 

22,078 

-58.3 

266 

6.4 

28 

22,126 

-56.6 

79 

8.4 

22,103 

-57.5 

64 

7.4 

-50.5 
-47.9 

26  3 

30.3 

20 

23,958 

-53.8 

62 

14.8 

29 

23,695 

-56.6 

267 

5.2 

28 

23.975 

-50.5 

75 

6.6 

23,934 

-52.8 

71 

5.4 

26 

25 

25*271 

265 

25.8 

20 

25,140 

-50.1 

62 

10.7 

29 

25,052 

-55.9 

271 

8.2 

27 

25,170 

-48.2 

59 

4.1 

25,117 

-50.4 

67 

3.3 

26*751 

-45.4 

263 

26.4 

20 

26,603 

-48.4 

78 

9.5 

29 

26,476 

-54.3 

271 

9.1 

26 

26,652 

-45.0 

89 

1.0 

26.564 

-46.9 

192 

1.9 

20 

10 

28*674 
31*417 

-43.4 

269 

22.9 

19 

28,511 

-44.7 

180 

2.3 

28 

26,330 

-51.9 

269 

12.2 

19 

28,561 

-42.1 

232 

2.5 

28.510 

-43.5 

271 

4.7 

—  39.8 

17 

31,235 

-41.9 

332 

4.1 

27 

30.976 

-48.7 

269 

17.9 

9 

31,344 

-37.7 

26  31.261 

-38.6 

256 

6.2 

13 

33,668 

-38.7 

309 

5.6 

22 

33,329 

-46.6 

263 

24.9 

33.729 

-35.1 

256 

14.6 

12 

35,990 

-36.5 

21 

35,587 

-43.7 

254 

36.1 

36.104 

-30.3 

267 

20.6 

*      MIDLAND.  1 
918  ^ 

EXAS 
B 

MONTGOMERY 
1014  f 

ALA 
6 

NANTUCKET* 
1016  t- 

MASS 
B 

NASHVILLE, 
999 

TENN 
IB 

N,  Y.  INT.  AP 
1020  ^ 

IDL 
(B 

:hilo 

SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 

31     874 
31     148 
31     586 
31   1.047 
31   1.535 
31   2.049 
31   2.589 
31  1  3.158 

13.1 

68 

184 

3.3 

31 
31 

61 
176 

13.1 
17.1 

86 
68 

53 
65 

2.5 
5.2 

14 
150 

11.3 
13.3 

64 

70 

307   5.1 
279   6.0 

177 
175 

12.5 

83 

92 
123 

1.2 
2.1 

5 
169 

11.3 
13.4 

72 
58 

319 
321 

5.4 
9.1 

31 

615 

16.0 

58 

82 

7.0 

581 

12.1 

60 

310 

12.6 

612 

17.1 

51 

224 

4.9 

599 

13.0 

50 

J40 

10.9 

17.8 
16.4 
13.4 
9.8 

57 
52 
47 

183 
194 
197 

9.5 
14.2 
9.1 

31 
31 
31 

1,060 
1.562 
2,069 

15.3 
12.5 
9.8 

56 
55 
47 

63 
37 
33 

5.1 
6.0 
7.0 

1.032 
1.506 
2,005 

9.6 
6.3 
6.0 

56 

45 
43 

321 
318 
313 

13.6 
13.0 
13.6 

1,070 
1,551 
2,055 

14.3 
11.5 
6.7 

51 
51 
44 

275 
315 
332 

3.5 
5.1 
5.4 

1.054 
1,529 
2,029 

10.9 
8.6 
6.5 

47 
45 
35 

342 
334 
323 

12.2 

13.2 
12.4 

44 
38 
34 
35 

185 
148 

3.9 
1.6 

31 
31 

2.600 
3.168 

7.3 
4.5 

36 
32 

18 
11 

8.4 
9.3 

2,530 
3,087 

3.2 
.2 

42 
41 

310 
310 

15.0 
14.5 

2.565 
3,149 

6.0 
2.9 

40 
35 

340 
339 

6.2 
7.0 

2,555 
3,113 

3.5 
.3 

34 
34 

320 
315 

13.0 
14.6 

31  i  3.760  j   2.5 

143 
153 

2.5 
3.3 
3.7 
3.7 
4.5 
6.4 
11.5 
16.7 
20.0 
26.0 
24.9 
23.3 

31 
31 

3.767 
4.408 

1.6 
-  2.2 

6 
349 

9.1 
9.9 

3,575 
4,309 

-  2.9 

-  6.2 

35 
32 

301 
291 

15.9 
18.5 

3,742 
4.381 

-   .7 

34 

334 
316 

7.6 
8.9 

3,703 
4,335 

-  2.8 

-  5.0 

31 
28 

318 
310 

15.9 
17.3 

600 
550 
500 

31 !  4*404 

-  5.5 

-10.5 

31 
31 
31 
31 
31 
31 
31 
31 
30 
30 
30 
30 

5,092 

-  6.2 

327 

6.5 

4.976 

-10.3 

269 

19.2 

5,056 

-  8.2 

306 

9.3 

5,005 

-10.2 

308 

18.8 

31  1  5,088 
31!  5.833 

29 
31 
28 
29 
30 
33 

212 
237 
263 
293 
295 
299 
302 
293 

5,834 
6.633 

-U.l 
-16.9 

322 

311 

9.7 
12.4 

5,713 
6,493 

-15.3 
-20.9 

287 
286 

20.4 
22.1 

5,795 
5.585 

-12.8 

-16.5 

300 
300 

11.8 
12.0 

5,739 
6,523 

-14.9 
-20.6 

306 
303 

19.2 
16.5 

450 

31 j  6.632 

-16.0 
-22.6 

-30.0 
-38.4 
-47.3 
-55.0 

7,509 

-23.4 

308 

13,4 

7,361 

-27.3 

264 

23.9 

7.456 

-25.1 

299 

13.2 

7.367 

-27.3 

305 

19.4 

400 
350 
300 
250 
200 

31   7.512 
31 1  8.478 
31   9.557 
31  10.787 
31  :  12.235 

6,471 
9,547 
10,777 
12,227 
13,075 
14,038 
15,160 
16.511 

-30.7 
-38.9 
-47.2 
-55.1 
-56.2 

303 
304 
296 
291 
286 

18,6 
25.4 
30.5 
33,6 
21.7 

6,308 
9,368 
10,579 
12.015 
12,663 

-34.4 
-42.4 
-50.1 
-55.5 
-56.8 

281 
275 
267 
268 
266 

25.3 
26.2 
27.8 
27.5 
27.5 

8.413 
9.481 
10.698 
12,135 
12,978 

-32.4 
-40.6 
-49.6 
-56.4 
-58.2 

305 
303 
300 
296 
293 

13.8 
17.1 
21.2 
24.1 
23.7 

8.335 
9,395 
10.605 
12.039 

12,867 

-34.3 
-42.4 
-50.4 
-55.6 
-56.7 

300 
298 
291 
264 
277 

20.6 
21.0 
24.9 
25.6 
25.1 

175 

31 j  13.083 

-58.2 
-62.5 

281 
288 

-61.5 

286 

31.5 

13.837 

-58.3 

265 

28.7 

13,944 

-60.4 

291 

22.5 

13,860 

-58.1 

278 

26.6 

150 

31 1 14,044 

-64.9 

291 

24.9 

14,978 

-50.4 

267 

24.3 

15,072 

-63.7 

294 

20.6 

15,002 

-60.3 

279 

26.6 

125 

31 

15.1')6 

-67.3 
-70.1 

285 
282 
289 
12 
86 
77 
65 
35 
34 

18.6 

12.8 

5.1 

•  6 

-67.5 

296 

17.9 

16,355 

-51.1 

269 

19.6 

16,434 

-65.2 

301 

14.2 

15,367 

-61.2 

279 

20.0 

100 

31 

16,489 

30 
30 
30 
30 
30 
29 
26 
23 
15 

17,857 
16,678 
19*616 

-66.  1 

322 

10.3 

17,751 

-60.6 

265 

15.2 

17,794 

-54.4 

319 

8.5 

17,774 

-60.6 

261 

14.8 

80 

30 

17,820 

-66.3 
-66.2 
-63.5 

-64.3 

339 

5.1 

30 

18,595 

-59.7 

271 

11.8 

31 

18,618 

-63.4 

336 

7.0 

16,615 

-50.1 

283 

12.8 

70 

30 

18*635 

-62.0 

20 

3.7 

30 

19,551 

-58.7 

273 

9.5 

19,552 

-62.1 

5 

5.4 

19,569 

-59.2 

290 

10.5 

60 

30 

19,565 

3.1 
3.3 
3.5 
5.4 
5.1 
2.5 
10.1 

20.750 
22.150 
23.979 

-60.0 

54 

3.7 

30 

20,698 

-57.7 

274 

7.2 

30 

20.700 

-59.9 

22 

2.7 

20.713 

-58.5 

286 

7.4 

50 
40 

30  ^o.&av 
30  22.081 

-61.4 
-58.7 
-55.2 

-57.6 
-53.7 

67 
46 

4.3 
2.5 

29 
27 

22,106 
23.942 

-56.4 
-54.4 

283 
2  94 

5.1 
3.5 

30 
29 

22.101 
23.933 

-57.7 
-54.7 

4 
359 

2.7 
3.3 

22,121 
23,954 

-56.9 
-54.2 

304 
297 

5.6 
1.6 

30 

30  "" 

dit^Oi 

25,155 

-51.3 

324 

3.3 

25 

25,116 

-52.5 

274 

2.7 

28 

25,105 

-52.8 

306 

3.9 

25,122 

-53.0 

293 

2.5 

25 

29 

25*068 

-53.1 

26,616 
28,517 

-48.2 

280 

7.2 

24 

25,565 

-50.5 

258 

5.4 

26 

25.554 

-50.0 

287 

6.4 

26,566 

-51.0 

295 

4.1 

20 

28 

26,519 

-49.9 

294 
278 

-44.9 

271 

13.4 

23 

26,447 

-47.3 

277 

9,9 

28 

28.447 

-46.9 

283 

11.7 

28,481 

-47.8 

306 

4.9 

15 

26 

28,408 

-47.0 

22 

31,144 

-43.0 

255 

22.7 

28 

31.155 

-43.4 

272 

18.5 

31,166 

-44.6 

10 

25 

31,117 

-42.9 

279 

16.3 

20 

33,564 

-36.9 

266 

35.9 

27 

33,574 

-39.8 

2  74 

29.7 

7 

21 

33*560 

-38.3 

270 

26.8 

13 

35,881 

-35.2 

24 

35,985 

-36.9 

5 

13 

35,905 

-34.0 

268 

42.7 

4 

7 

37*523 

-31.9 



See    refereo 


end   of    table 


RAWINSONDE  DATA 


Average 


nthly  values 


OCTOBER    1963 


3 
o 

a  % 


839 

-  6 

5 

1 

285 

-  7 

9 

1 

755 

-  9 

5 

2 

251 

-11 

6 

2 

778 

-14 

3 

1 

331 

-17 

7 

3 

932 

-21 

6 

a 

560 

-25 

8 

f. 

251 

-30 

7 

5 

985 

-36 

1 

6 

800 

-42 

0 

7 

691 

-48 

3 

8 

691 

-54 

6 

9 

852 

-55 

6 

11 

7B6 

-52 

4 

12 

150 

-51 

5 

1' 

152 

-50 

8 

14 

339 

-50 

9 

15 

791 

-50 

9 

17 

242 

-51 

2 

18 

110 

-51 

5 

19 

114 

-51 

9 

20 

287 

-52 

3 

21 

728 

-52 

7 

?3 

583 

-52 

9 

24 

758 

-53 

1 

26 

173 

-53 

3 

28 

110 

-52 

4 

174 
610 
lt062 
1.539 
2.040 
2.564 
3.129 
3.719 
4.358 
5.029 
5.768 
6.552 
7.424 
8.375 


16,425 
17.801 
18.638 
19.592 
20.734 
22.143 
23.982 
25.150 
26.624 
28.552 


-  1.1 

-  4.7 

-  9.1 
-13.9 
-19.6 
-26.2 
-33.3 
-41.1 
-49.0 
-55,1 
-56,9 
-59,0 
-62,1 
-63,1 
-61,9 
-60,7 
-59,7 


NORTH  PLATTE.  NEBR, 
919  MB 


848 
143 
574 
1.023 
1.506 
2.017 
2.552 
3.122 
3.717 
4.359 
5,035 
5,773 
6,558 
7,432 
8.387 
9.452 
10.667 
12.104 
12.946 
13.915 
15.044 
16.407 
17.772 
18.601 
19.542 
20.670 
22.059 
23.869 
25.027 
26.457 
28.317 


-61.2 
■  59.2 
■57.3 


OAKLAND.    CALIF. 
1016    MB 


139 
574 
1.028 
1.508 
2.013 
2.537 
3.109 
3.700 
4.344 
5.017 
5.762 
6.548 
7.429 
8.386 
9.457 
10.678 
12.120 
12.964 
13.930 
15.060 
16,427 
17.796 
18.626 
19.575 
20.713 
22.110 
23.927 
25.089 
26,519 


13.0 
14.2 
13,4 
13.3 
11.5 
9.5 
6.7 
3,4 
,1 
■  3,7 
•  7,9 
■12.7 
■18,2 
■24,8 
■32.2 
■40.3 
■48.9 
■56.3 
■58.3 
-60.4 
-63.2 
-64.5 
-63.0 
-62.0 
-61.0 
-59.5 
-58.4 
-56.3 
-54.7 
-53.2 
-50.3 
-46.1 
-41.9 
-38.2 


232 
230 
230 

234 

242' 18 
247, 22.3 
243l 25. 
252    26. 
249    32. 

251  38. 

252  39.8 
256  33.5 
254  36.3 
253! 31.1 


16,7 


248 
245 
253 
254 
272 
260 
280 
290 
,  270 
269 
272 
270 


23,3 
14,2 


392 
153 
595 
1,060 
1,549 
2,062 
2.598 
3.167 
3.765 
4.408 
5.08 
5.832 
6.625 
7,504 
8,465 
9,539 
10,762 
12.204 
13.049 


17.825 

16.64 

19.583 

20.710 

22.107 

23.924 

25.103 

26.5' 

26.409 

31.041 


■17.2 
-23.8 
■31.1 
■39.6 
■48.4 
■  55.7 
■58.2 


-62,7 

-60.6 

-58,2 

-55,0 

-52.7 

-50. 

-47,0 

-44,2 


196 

219 
229 
235 


249  4, 
268  6. 
285   9, 

295  11, 
289J11. 
2961 15. 
299| 19. 
297|24. 
294  26. 
299l 25. 
290: 25. 
29l|20, 
292  12, 

296  4. 


327 


2.5 


58 

123 

548 

998 

1.467 

1.960 

2.475 

3.030 

3.605 

4.234 

4.690 

5.615 


10.436 
11.672 
12.724 
13.705 
14.860 
16.273 
17.685 
18.537 
19.511 
20.669 
22.065 
23.915 
25.074 
26.515 
28.383 


-  6.9 
-10.7 
-14.6 
-19.2 
-24.3 
-30.1 
-36.8 
-43.6 
-50.8 
-55.0 
-55.4 
-56.5 
-57.0 
-56.9 
-56.5 
-56.4 
-56,1 
-56,3 
-56,5 
-55,5 


403 
142 
579 
1,038 
1,523 
2.032 
2.561 
3.132 
3.725 
4.366 
5.037 
5.778 
6,561 
7,436 
8.390 
9.457 
10,674 
12,113 
12.959 
13.930 
15.062 
16.432 
17.603 
18.629 
19.580 
20.711 
22.107 
23.923 
25.085 
26.523 
28.413 
31.071 


■59.6 
■62.8 
■63,7 


200 
174 
610 
1.070 
1.553 
2.059 
2.592 
3.154 
3.745 
4.382 
5.053 
5.790 
6.575 


10 

677 

-49 

8 

12 

112 

-55 

9 

12 

956 

-57 

5 

13 

928 

-59 

0 

15 

063 

-62 

0 

16 

439 

-62 

17 

815 

-62 

18 

643 

-61 

19 

598 

-60 

20 

736 

-59 

22 

140 

-57 

23 

969 

-54 

25 

139 

-53 

26 

582 

-51 

28 

462 

-48 

31 

154 

-44 

33 

561 

-41 

35 

846 

-38 

11.9   75   151   3.3 


2.573 
3.132 
3.720 
4.355 
5.022 
5,761 
6,540 
7,411 
8.359 
9,420 
10.631 
12.062 
12.910 
13.880 
15.020 


401 


17.780 
18.606 
19.573 
20.716 
22.124 
23.955 
25,124 
26.572 
28.454 
31.136 


288 
302 
307 
298 
295 
299 
303 
304 
305 
304 
302 
296 
292 
296 
295 
300 
297 
294 
295 
297 
294 
!  302 
'  310 
.  315 
324 
292 
303 
288 
279 
277 
273 


39 

83 

528 

1.008 

1.503 

2.023 

2.564 

3.150 

3.758 

4.419 

5.110 

5.680 

6,695 

7,606 

8,603l 

9,721; 

10,995 

12,479 

13.327 

.272 

15.346 

16.622 

17.903| 

18.695 

19.637 

20.774 

22.192 

24.046 

25,245 

26.713 

28.632 

31.362 


23.7 
20.9 
18.6 
16.1 
13.4, 
10.3 
6.8 
3.0 

■  .7 

■  4.8 


■15.0 
•21.5 
■29.7 
■39.8 


262 
265 
269 
262 
247 
222 
210 
166 
152 
144 
116 
104 


256 

168 

270 

265; 25.1 

264  23.5 

262  22.3 


SALEM.  OREG. 
1010  MB 


350 
300 
250 
200 

175 
150 
125 
100 


31|  145 

31  574 

31'  1.023 

31.  1.495 

31'  1.991 

31'  2.512 

31'  3.070 

31'  3.655 

31  4.2861 

31  4.955 

31  5.685! 

31  6.462 

31  7.326 

31  6.269 

31  9.325J 

31  10.534 

3i: 11.972! 

31' 12.623 
31  13.602 
31 , 14.951 
31  16.346 
30  17.744 
30: 16.587 
30; 19.558  I 
30!20.713 
29:22,126 
2T23,971 
24  25,14 
17  26,599 
6    28.492 


■55.1 
■55.6 
■57.2 
■58.8 
■59.3 
■58.6 
■57.7 
•57.3 
■56.4 


•52.5 
■50.7 
■47.6 


966 
135 
564 
1.022 
1.503 
2.011 
2.543 
3.109 
3.698 
4.340 
5.011 
5,746 
6,533 
7.401 
8.352 
9.415 
10.626 
12.062 
12.907 
13.873 
15.005 
16,377 
17.751 
16.581 
19.530 
20,662 
22.054 
23.661 
25.014 
26.444 
28.311 
31,012 


10.7 
7.3 
3.5 

-  .7 

-  5.0 

-  9.5 
-14.2 
-19.6 
-26.3 
-33.7 
-42.2 
-50.1 
-56.2 
-58.1 
-60.1 
-62.2 
-63.6 
-62,2 
-61,9 
-61.5 
-60.9 
-59.6 
-57.6 
-56,2 
-54.0 


62   308   2.9 


37.1 
36.1 
29.5 


316 
137 
568 
1.021 
1.500 
2.002 
2.526 
3.092 
3.681 
4.317 
4.987 
5.721 
6.497 
7.369 
8.317 
9.376 
10.588 
12.021 
12.866 
13.842 


981 


16.363 
17,749 
16,580 
19,538 
20,675 
22,075 
23,894 
25.053 
26.465 


6.8 

13.8 
12.6 
10.5 
7.8 
4.9 
1.7 

■  1.9 

■  6.1 
■10.4 
■15.2 
■20.9 
•27.1 
•34.3 
•42.2 
■50.8 
■56.3 


•61.1 
-61.7 
•60.8 
•60.6 
-60.7 
-59.8 
-58.6 
-56.9 
■55.6 


-54 


204 

4 

9 

255 

8 

5 

253 

8 

7 

254 

11 

3 

258 

11 

1 

266 

12 

E 

271 

15 

2 

2  79 

17 

7 

275 

20 

0 

271 

22 

C 

271 

22 
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277 

25 

8 

282 

27 

6 

285 

28 

4 

286 

32 
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286 

36 

5 

286 

38 

5 

285 

34 
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287 

30 

3 

289 

27 

8 

296 

17 
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296 

15 

; 

300 

11 

3 

304 

e 

5 

307 

7 

0 

303 

7 

4 

305 

8 

7 

294 

10 

; 

276 

14 

2 

1.315 
1.789 
2.269 


15.932 
17.389 
18,258 


21,896 
23,762 
24,955 


2.3 

83 

331 
323 

-   .5 

78 

328 

-  3.1 

76 

317 

-  5.6 

76 

320 

-  8.2 

68 

320 

-11,1 

58 

316 

-13,9 

51 

318 

-17,4 

50 

316 

-21,4 

44 

314 

-25.7 

36 

309 

-30.1 

306 

-34.8 

303 

-40.4 

299 

-46.1 

297 

-50.3 

286 

-50.4 

291 

-49.4 

284 

-49.1 

280 

-49,5 

279 

-50.0 

274 

-49.7 

275 

-50.4 

276 

-50.6 

273 

-51.3 

272 

-51.7 

273 

-51.9 

276 

-51.0 

275 

-50.7 

277 

-50.6 

279 

-52.4 

31.9 
32.6 
29.1 


566 

1.018 

1.438 

1.963 

2.502 

3.057 

3.638 

4.268 

4.931 

5.657 

6.433 

7,295 

8,239 

9,297 

10,506 

11.939 

12.786 

13,760 

14,907 

16,307 

17,708 

18,549 

19,522 

20,671 

22,080 

23.901 

25.071 

26.503 

28,371 


180 
185 
204 
213 
221 


219  Z2. 
221    25. 

227  30. 
231  33. 
237  39. 
238, 41. 
237: 43. 
237| 48. 
235| 49. 
2  36    51. 


•55.3 
•53.6 

•52.0 


238 


256 
266 

284 
270 


RAWINSONDE  DATA 

Average  monthly  values 
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SALT  LAKE  CITY.  UTAH 

SAN  ANTONIO 

TEXAS 

SAN  DIEGO,  CALIF 

SAN  JUAN.  P.  R. 
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SURFACE 

31 

1.288 

9.6 

70 

145 

7.0 

243 

17.9 

80 

350 

2.3 

31 

124 

15.7 

92 

9 

1.6 

31 

6 

25.5 

85 

135 

2.9 

31 

38 

16.9 

82 

43 

2.9 

1000 

31 

157 

164 

31 

128 

2 

1.9 

31 

113 

25.5 

83 

115 

5.6 

31 

128 

17.4 

76 

67 

1.7 

950 

31 

589 

603 

19.3 

73 

185 

7.8 

31 

565 

16.5 

71 

339 

2.3 

31 

564 

23.0 

81 

122 

9.2 

31 

569 

16.9 

66 

105 

2.1 

900 

31 

1.046 

1.069 

17.0 

65 

175 

9,3 

31 

1,026 

16.1 

56 

249 

.8 

31 

1,035 

20.6 

73 

122 

9.3 

31 

1.028 

16.2 

55 

127 

2.9 

850 

31 

1.524 

13.9 

49 

156 

9.9 

1,555 

14.3 

58 

165 

8.4 

31 

1,512 

14.7 

46 

216 

3.3 

31 

1,529 

17.9 

70 

108 

8.0 

31 

1,512 

14.1 

50 

168 

2.9 

800 

31 

2.035 

11.9 

42 

177 

8.7 

2.065 

11.5 

46 

160 

7.6 

31 

2.022 

12.3 

41 

203 

6.0 

31 

2,046 

15.0 

65 

120 

5.2 

31 

2,022 

11.5 

42 

195 

3.3 

750 

31 

2,574 

8.2 

46 

214 

8.5 

2.600 

8.7 

42 

140 

4.9 

31 

2.555 

9.5 

34 

204 

7.4 

31 

2,587 

12.1 

61 

117 

4.1 

31 

2,559 

9.0 

34 

210 

4.9 

700 

31 

3.138 

3.9 

51 

238 

10.9 

3.169 

5.5 

39 

125 

3.3 

31 

3.130 

6.5 

29 

209 

5.6 

31 

3,166 

8.9 

58 

119 

3.9 

31 

3.128 

5.9 

35 

204 

5.4 

650 

31 

3.733 

-   .3 

52 

238 

13.4 

3,773 

2.3 

32 

116 

3.5 

31 

3.728 

3.1 

26 

214 

7.4 

31 

3,771 

5.1 

53 

140 

3.3 

31 

3, '25 

2.4 

30 

211 

5.8 

600 

31 

4.373 

-  4.4 

47 

236 

15.0 

31 

4,415 

-  1.4 

147 

3.1 

31 

4.378 

-   .9 

25 

218 

8.4 

31 

4,426 

1.6 

51 

121 

3.7 

31 

4,372 

-  1.8 

30 

216 

6.9 

560 

31 

5.049 

-  8.7 

44 

248 

16.7 

31 

5,096 

-  5.7 

192 

1.4 

31 

5.057 

-  5.1 

232 

10.9 

31 

5,116 

-  2.3 

43 

125 

3.5 

31 

5.052 

-  6.3 

237 

10.1 

500 

31 

5,786 

-13.8 

44 

250 

20.6 

31 

5,845 

-10.3 

254 

2.5 

31 

5,810 

-10.1 

237 

13.6 

31 

5,874 

-  6.5 

37 

127 

1.6 

31 

5,799 

-11.0 

240 

12.6 

450 

31 

6.578 

-19.2 

44 

249 

23.1 

6,646 

-15.9 

281 

4.9 

31 

6,603 

-15.8 

242 

16.1 

3! 

6,693 

-11.2 

32 

32 

1.2 

31 

6,591 

-16.9 

249  14.2 

400 

31 

7.447 

-25.0 

36 

256 

24.9 

7,528 

-22.5 

279 

7.0 

31 

7,492 

-22. It 

244 

18.6 

31 

7,595 

-17.1 

30 

297 

4.9 

31 

7,473 

-23.2 

248  115.9 

350 

31 

8,402 

-32.3 

34 

257 

23.9 

8,494 

-30,0 

270 

9.1 

31 

8,458 

-29.7 

248 

23.1 

31 

8,573 

-24.0 

290 

8.0 

31 

8,438 

-30.5 

256  i20.0 

300 

31 

9,471 

-40.6 

257 

25.1 

9,573 

-38.3 

268 

11.5 

31 

9,540 

-37.6 

255 

28.4 

31 

9,680 

-32.4 

305 

10.3 

31 

9.515 

-38.9 

258 

22.5 
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31 

10,690 

-48.9 

257 

27.0 

10.804 

-46.9 
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19.4 

31 

10,776 
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259 

33.0 

30 

10,937 

-42.3 
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21.6 

31 

10.744 

-47.2 

256 

32.6 

200 

31 

12.131 

-55.9 

260 

33.2 

12.258 

-54.3 

276 

29.1 

31 

12,232 

-54.6 

258 

37.9 

29 

12,408 

-54.4 

300 

28.4 

31 

12.195 

-55.4 

256 

35.4 

175 

31 

12.974 

-58.6 

261 

33.6 

13,105 

-58.7 

274 

28.7 

31 

13.079 

-58.4 

259 

35.5 

29 

13,251 

-60.7 

303 

29.1 

31 

13.041 

-59.6 

255 

34.8 

150 

31 

13.937 

-60.8 

256 

29.1 

14,062 

-63.5 

275 

25.6 

31 

14,040 

-62.1 

254 

29.7 

29 

14.195 

-67.5 

314 

19.8 

31 

14,002 

-62.1 

253 

30.9 

125 

31 

15.063 

-63.7 

255 

23.5 

15,169 

-68.1 

280 

17.7 

31 

15,157 

-66.1 

250 

23.9 

29 

15.274 

-74.1 

314 

11.8 

30 

15,116 

-65.7 

254 

25.1 

100 

31 

16.425 

-65.1 

259 

16.7 

16,496 

-71.1 

284 

11.1 

31 

16,501 

-68.1 

257 

15.5 

29 

16.566 

-74.8 
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3.9 

30 

16,462 

-68.1 

252 

19.4 

80 

31 

17.788 

-63.4 

244 

10.5 

17,820 

-69.5 

327 

3.7 

31 

17,844 

-65.9 
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6.0 

29 

17,876 

-71.1 

75 
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29 

17,804 
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70 

31 
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29 
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30 
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29 
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85 

9.7 

28 
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30 

23 

23.901 
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57 
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30 

23.970 
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10 
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28 

23,995 
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28 

23,919 
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2.1 

25 

23 
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8.4 
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39 
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28 

25,142 
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5 
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28 

25,180 

-48.0 

99 

2.3 

28 
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2.1 

20 

18 

26,496 
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270 

13.0 

26.524 

-48.8 

12 

2.9 

24 

26,588 

-50.1 

279 

3.7 

28 

26.660 

-45.2 
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1.0 

28 

26,530 

-51.2 

273 

5.4 

15 

15 

28,356 

-50.9 

267 

18.3 

28.427 

-46.0 
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8.2 

21 

28,481 

-46.6 

270 

10.7 

26 

28.592 

-42.2 
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1.7 

22 

28,415 

-48.1 

267 
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10 

11 

31,010 

-48.3 

7 
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-42.5 

25 
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7 

22 
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15 
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31 
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7.6 

93 
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82 
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79 

15.7 

79 
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31 
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78 
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10 
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80 

25 
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31 
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65 
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31 
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44 
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38 
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45 
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43 
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39 

56 

1.9 

31 
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51 
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16.5 
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67 

49 
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700 

31 

3,086 
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44 
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20.4 

31 

2,942 
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39 
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36 

52 

4.1 

31 

3.064 

-  1.9 

49 
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19.8 

3,154 
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61 

42 

4.1 
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31 

3,670 

-  4.2 

44 
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23.5 

31 

3,508 
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41 
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.9 

35 

38 

4.5 

31 

3.640 

-  5.3 

49 

236 

22.7 
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550 

31 

5,115 

-  1.4 

45 

84 

6.2 

15 

5.023 

-  9,7 

331 

9.5 

31 

5,028 

-  9.7 

320 

15.2 

31 

5.016 

-  9.1 

40 

229 

21.6 

5,065 

-  5.7 

33 

229 

9.9 

500 

31 

5,875 

-  5.6 

41 

77 

4.5 

15 

5.751 

-14.3 

321 

9.7 

31 

5,761 

-14.2 

316 

16.5 

31 

5,755 

-13.8 

37 

239 

24.9 

5,831 

-10.6 

239 

11.3 

't50 

30 

6,690 

-10.6 

35 

64 

4.5 

15 

6.536 

-20.1 

326 

9.9 

31 

6,547 

-19.9 

313 

18.6 

31 

6,542 

-19.3 

35 

240 

25.6 

6,628 

-16.5 

243 

13.4 

itOO 

30 

7,591 

-16.7 

32 

37 

5.1 

15 

7,406 

-26.7 

328 

8.7 

31 

7,414 

-26.5 

314 

20.2 

31 

7,413 

-25.4 

34 

239 

27.2 

7,508 

-23.0 

251 

17.3 

350 

30 

8,581 

-23.5 

32 

333 

4.1 

15 

8,356 

-33.9 

330 

8.4 

30 

8,360 

-34.0 

305 

15.2 

31 

8,367 

-32.8 

240 

28.2 

8,471 

-30.3 

263 

18.8 

300 

30 

9.686 

-32.0 

34 

306 

6.4 

15 

9.416 

-42.1 

319 

11.5 

30 

9,421 

-42.0 

303 

17.1 

31 

9,433 

-41.1 

246 

30.1 

9,549 

-38.4 

267 

24.5 

250 

30 

10,950 

-41.6 

300 

10.7 

15 

10.629 

-49.9 

306 

12.4 

30 

10,633 

-50.2 

293 

20.4 

31 

10,648 

-49.7 

247 

32.1 

10,779 

-47.2 

271 

28.9 

200 

30 

12,425 

-53.5 

304 

11.5 

15 

12.068 

-54.7 

290 

22.9 

30 

12,066 

-56.3 

289 

23.9 

31 

12,083 

-56.5 

249 

37.1 

12,224 

-55.8 

271 

33.4 

175 

30 

13,271 

-60,1 

315 

12.2 

15 

12.919 

-56.5 

280 

19.2 

30 

12,912 

-57.3 

285 

23.9 

31 

12,926 

-58.3 

248 

37.9 

13,069 

-56.7 

268 

31.9 

150 

30 

14,216 

-67.2 

343 

10.3 

15 

13,692 

-58.4 

286 

19.6 

30 

13,884 

-58.4 

280 

24.9 

31 

13,691 

-60.1 

244 

36.3 

14,029 

-62.0 

267 

29.5 

125 

29 

15,^98 

-73.4 

16 

14.0 

15 

15,031 

-61.1 

293 

17.5 

30 

15,021 

-61.4 

263 

22.1 

31 

15,022 

-62.6 

246 

30.9 

15,144 

-66.3 

258 

24.1 

100 

27 

16,588 

-77.1 

55 

16.5 

15 

16,411 

-62.5 

296 

12.6 

30 

16,398 

-62.8 

282 

18.6 

31 

16,393 

-6  3.1 

243 

22.9 

16,486 

-68.7 

263 

15.3 

80 

24 

17.874 

-73.6 

74 

18.1 

15 

17.790 

-62.0 

311 

6.8 

30 

17,775 

-61.8 

291 

10.9 

30 

17,764 

-62.7 

240 

14.8 

17,827 

-66.9 

262 

7.0 

70 

24 

18.660 

-70.1 

79 

16.5 

15 

18,621 

-61.4 

336 

2.7 

30 

18,614 

-61.0 

290 

8.4 

30 

18,597 

-61.1 

246 

10.3 

18,650 

-64.8 

287 

1.4 

60 

23 

19.586 

-66,1 

82 

19.2 

15 

19,576 

-60.1 

329 

2.5 

30 

19,562 

-60.2 

286 

7.0 

30 

19,549 

-60.2 

243 

7.0 

19.585 

-62.4 

341 

1.2 

50 

23 

20.700 

-62.6 

66 

17.9 

14 

20,711 

-59.3 

332 

2.7 

30 

20,702 

-58.9 

295 

3.9 

26 

20,690 

-59.4 

273 

4.9 

20.715 

-60.4 

23 

1.6 

<.o 

23 

22,089 

-58,3 

82 

13.6 

14 

22,113 

-57.7 

10 

2.3 

29 

22,105 

-57.3 

305 

4.1 

26 

22,091 

-57.6 

267 

3.7 

22,114 

-58.3 

339 

2.5 

30 

23 

23,918 

-54.1 

69 

10.5 

13 

23,946 

-54.9 

336 

4.7 

28 

23,942 

-54.5 

311 

4.5 

26 

23,916 

-56.2 

268 

4.5 

23.936 

-55.6 

338 

2.7 

25 

23 

25,097 

-50.2 

78 

8.2 

13 

25.117 

-53.6 

295 

6.2 

26 

25,106 

-53.1 

299 

5.6 

26 

25,078 

-54.8 

273 

7.4 

25,106 

-53.5 

314 

3.5 

20 

22 

26,565 

-46,9 

61 

3.7 

12 

26.551 

-52.0 

291 

11.7 

25 

26,543 

-51.4 

295 

6.8 

25 

26,510 

-52.9 

270 

11.7 

26,551 

-51.5 

282 

6.2 

15 

22 

28,482 

-44.0 

157 

3.1 

12 

28,429 

-48.4 

281 

19.2 

16 

28,364 

-50.0 

18 

28.373 

-50.2 

263 

17.3 

28,439 

-48.1 

267 

12.0 

10 

18 

31,228 

-40.4 

318 

1.9 

9 

31  ,154 

-44.2 

6 

31 ,023 

-45.6 

31,111 

-45.4 

7 

17 

33,680 

-36.5 

74 

10.1 

5 

33,693 

-39.4 

5 

13 

36,044 

-31.5 

155 

3,7 

_J 

YAKUTAT. 

^LASK 

\ 

*   YAP.  CAROL 

NE  1 

YUCCA  FLAT 

NEV 

995 

IB 

1007  > 

B 

883  ^ 

(B 

SURFACE 

31 

12 

4.9 

90 

104 

4.7 

17 

27.9 

85 

263 

5.8 

31 

1,196 

8.3 

70 

313 

1.4 

1000 

31 

-   26 

114 

4.9 

78 

27.3 

84 

261 

8.0 

31 

149 

950 

31 

390 

5.5 

74 

121 

11.3 

521 

24.0 

83 

277 

14.2 

31 

580 

900 

31 

833 

2.6 

72 

134 

13.2 

1,004 

21.0 

80 

277 

15.0 

31 

1,036 

850 

31 

1.293 

-   .5 

75 

144 

15.0 

1,499 

18.2 

77 

272 

14.4 

31 

1.519 

14.9 

47 

211 

.8 

BOO 

31 

1.776 

-  3.3 

76 

147 

16.9 

2,018 

15.8 

69 

273 

13.2 

31 

2,030 

12.3 

43 

170 

4.3 

750 

31 

2.278 

-  6.6 

73 

153 

20.4 

2,562 

13.3 

64 

270 

12.4 

31 

2,562 

9.0 

40 

185 

9.7 

700 

31 

2.320 

-10.0 

73 

160 

18.6 

3,144 

10.3 

62 

272 

10.7 

30 

3,135 

5.3 

42 

195 

10.9 

650 

31 

3.384 

-13.7 

72 

166 

18.1 

3,754 

6.9 

59 

270 

11.3 

30 

3,729 

1.3 

42 

206 

12.4 

600 

31 

3.993 

-17.8 

69 

168 

16.7 

4,412 

3.2 

56 

275 

9.9 

30 

4,375 

-  2.8 

38 

220 

12.8 

550 

31 

4.633 

-22.3 

65 

172 

16.1 

5,105 

-   .6 

54 

267 

7.6 

30 

5,050 

-  7,4 

37 

232 

13.2 

5  00 

31 

5.333 

-27.2 

60 

177 

18.8 

5,870 

-  4.9 

50 

267 

6.0 

?0 

5.795 

-12.5 

31 

233 

13.8 

450 

31 

6.074 

-32.7 

55 

184 

17.9 

6,688 

-  9.5 

44 

272 

3.9 

30 

6.537 

-17.5 

240 

15.5 

400 

31 

6.905 

-39.0 

190 

19.0 

7,595 

-15.2 

36 

268 

2.1 

30 

7,465 

-23.7 

246 

17.7 

350 

31 

7.308 

-45.5 

199 

18.5 

8,591 

-21.9 

35 

144 

1.4 

30 

8,426 

-31.1 

248 

21.4 

300 

31 

8.821 

-51,6 

199 

16.7 

30 

9.706 

-30.3 

90 

4.7 

30 

9,500 

-39.3 

247 

26.2 

250 

31 

9.995 

-53.8 

211 

15.9 

30 

10.976 

-40.4 

82 

10.3 

30 

10,725 

-48.0 

255 

29,  1 

200 

31 

11.436 

-51.4 

224 

18.3 

30 

12,456 

-53.0 

87 

17.1 

29 

12,167 

-56.0 

253 

34,6 

175 

31 

12.304 

-51.0 

233 

16.1 

30 

13,304 

-60.3 

87 

20.4 

29 

13,010 

-59.0 

252 

34.2 

150 

31 

13,307 

-50.9 

239 

16.6 

30 

14,247 

-67.9 

89 

26.4 

29 

13,970 

-61.6 

247 

32.4 

125 

28 

14,460 

-50.5 

237 

22.1 

30 

15,322 

-75.2 

67 

26.6 

29 

15,090 

-65.0 

251 

29.1 

100 

27 

15,938 

-50.5 

242 

24.1 

30 

16,597 

-80.2 

82 

27.4 

28 

16,441 

-67.1 

248 

19.8 

80 

27 

17,391 

-51.0 

245 

21.8 

28 

17,672 

-73.6 

86 

24.3 

28 

17,794 

-65.4 

249 

11.1 

70 

27 

16,257 

-51.5 

247 

21.2 

28 

16,660 

-69.5 

90 

19.0 

28 

18,614 

-63.4 

256 

7.2 

60 

27 

19,257 

-52.0 

249 

20.2 

28 

19,593 

-63.7 

90 

7.2 

28 

19,561 

-61.7 

257 

4.1 

50 

27 

20,437 

-52.2 

254 

21.8 

28 

20,725 

-58.8 

270 

6.0 

27 

20,695 

-59.9 

266 

3.5 

40 

27 

21,980 

-52.5 

254 

22.3 

28 

22,137 

-55.4 

267 

12.6 

27 

22,093 

-58.3 

277 

2.7 

30 

27 

23,735 

-53.2 

259 

23.3 

28 

23,986 

-51.5 

264 

16.3 

27 

23.914 

-55.5 

292 

3,9 

25 

27 

24,909 

-53.2 

261 

22.5 

25 

25,182 

-49.4 

264 

15.7 

26 

25,083 

-53.8 

280 

5.6 

20 

24 

26,370 

-53.1 

265 

26.8 

24 

26,651 

-46.6 

256 

15.5 

21 

26,525 

-51.9 

274 

9.3 

15 

20 

28,235 

-52,4 

280 

28.4 

17 

28,563 

-44.2 

238 

15.7 

18 

28,396 

-49.2 

265 

18.1 

10 

14 

30,829 

-52.4 

12 

31,297 

-39.5 

10 

31,066 

-47.3 

7 

5 

33.120 

-50.9 

Note;  All  observations  scheduled  at  1200,  G-  C  T  Pressures  sKown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  Number  of  observations" 
refers  to  those  of  dynamic  height  only-  Although  thenumberof  temperatureobservations  at  any 
given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missing  forone  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40'C  Observations  of  wind 
speed  and  directionare  sometimes  lost  due  to  limiting  angles,  i,  e.  ,  elevation  angles  less  than 
6*  above  the  hori,;on,  or  any  obstruction  above  the  horizon. 


The 


and 


ind 


15 


■  obs 


at   the  surfac 


tions  at  a  sMiidard  pressure  level    for  Irniperatuiv  .-ind  10  for  wind      Relative  iuimidil 
'  not  published    for  staiKlard  iiressure  surfaces  for  :\\\\c\\   less  than  1(^  observations  ar 


Relative  humidity  data  are  lomputed  ami  expressed  on  the  basis  of  vajior  pressure  OM'r  i\  a 
Unless  otherwise  indicated.    Ihey  are  obtained  from  lithium  chloride  hvgrislors 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes,  dyna 
height  (geopotential)  in  units  of  .  98  dynamic  meter,  temperature  in  degrees  Celsius,  re  la 
humidity  in  percent,   and  resultant  winds  in  degrees  and  knots. 


■  Rawinsondesat  this  station  were  equipped  with  hypsome 
evaluations  of  pressure,  and  consequently  height,  at  [ 
They  were  also  equipped  with  carbon  liygristors  Tile 
aloft  by  special  high  altitude  balloons,  in  an  effort  to 
titudes. 


lower  than  50  i 


itently  reach  highe 


*      Observations    for    these    stations 


cheduled   at    0000   G.C.T. 


SOLAR  RADIATION  DATA 

Solar  radiation  intensities,  tabulated  In  langleys  per  minute  on  a  surface  normal  to  the  direction  of  the  sun. 


OCTOBER  1963 


3— . 
4  — 
5— . 
6— . 
7  — 
8— . 
12- 
13- 
14- 
15- 
16- 


27- 
28- 


Aver- 
aees 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

23 

25 

26 

31 

Aver- 
ages 


Oct. 

1 

2 

3 

4 

5 

6 

T 

8 

9 

11 

12 

13 

15 

16 

18 

22 

23 

25 

28 

29 

Aver- 
ages 


HS0.89 
HM  .67 
HS  .89 


Sub's  zenith  distance 


78.r         7S.r         707*        60.0' 


60.0'         70.7"         75.7*        78.7' 


ALBUQUERQUE,    N.    MEX. 


0.81 
.79 
.78 
.83 
.90 
.87 
.82 
.80 
.66 
.78 

1.01 


.71 
.86 
.80 
.81 


.89 
.91 


.84 
.99 
.92 
.94 


1.01 
1.03 


1.04 
1.02 
1.00 
1.04 
1.13 
1.10 
1.05 
1.03 
.89 
1.06 
1.21 


.95 
1.08 
1.03 


1.11 
1.15 


1.20 
1.16 
1.15 
1.21 
1.27 
1.25 
1.18 
1.18 

1.22 
1.34 


1.18 
1.18 


1.24 
1.26 


1.33 
1.32 
1.28 
1.37 
1.41 
1.36 
1.33 
1.34 


1.35 
1.14 
1.10 
1.17 
1.29 
1.23 
1.18 
1.18 


1.40  1.29 

Inoperative 

.87 


1.15 
1.21 


1.30 
1.34 
1.35 
1.25 
1.22 


1.23 
1.28 


1.30 
.99 

.88 
1.00 
1.13 
1.03 

.98 
1.03 


.99 
1.04 


1.05 
1.11 


.93 

1.04 


1.26 
.92 
.73 
.89 

1.01 
.91 
.85 
.92 


.84 
.91 
.95 
.97 
.99 


.78 
0.93 


BLUE  HILL  DBS. ,    MASS. 


.65 
.95 


.91 
1.03 
1.03 

1.01 
.77 
1.04 
1.04 
.99 
.68 
.90 
.46 

.44 


1.11 
1.13 

1.13 

.88 

1.13 

1.15 

1.08 

.83 

1.01 

.58 

.55 

.81 

1.16 

0.98 


1.30 
1.04 

1.25 
1.28 
1.03 
1.25 

1.29 
1.30 
1.21 
1.01 
1.18 
.81 

.76 
.76 
.90 


1.37 
1.23 
1.36 
1.34 
1.36 
1.18 
1.32 

1.36 
1.34 
1.27 
1.13 
1.24 
.95 


1.01 
1.30 


1.28 
1.06 
1.25 
1.20 
1.20 
1.05 
1.17 

1.30 
1.25 
1.16 
1.01 
1.12 
.82 
.82 

.77 

.89 
1.23 


1.23  1.09 


1.11 

.84 

1.10 

1.01 

.99 

.96 


.69 
.94 


0.95 
.76 
.99 
.84 
.88 

.82 


OMAHA,    NEBR. 


HS0.97 
EDI  .78 
HS    .98 

HS  .86 
BU  .86 
HM  .71 
HS  .90 
.78 
HI  .74 
HS    .67 


HI  .57 
HI  .82 
.80 
HM  .97 
HSl.Ol 
KM    .63 


HS1.13 

.99 
HMl.OO 
HM  .84 
HSl.Ol 

.92 

HS  .83 
HM  .73 
.82 

HI  .69 
HMl.OO 
HM  .94 
HSl.lO 
HS1.14 


HS1.24 
HM1.06 
HS1.21 

HS1.15 
HU1.22 
HM  .99 
HS1.13 
HS1.13 

HM  .86 
HM  .92 
HM    .95 

HI1.17 
HM1.15 
HMl.lO 


RSI. 31   HS1.33 


HS1.33 

HS1.32 
HM1.23 
HS1.24 
HM1.32 

HS1.23 
HS1.25 
HM1.15 
HM1.12 
HMl.Ol 
HMl.OO 
HMl.Ol 
HI  1.06 
HM1.28 
HM1.13 


HS1.17 
HS1.09 


HH  .88 
HM  .87 


HS1.21 
HS1.30 


HS0.91 
HS  .94 

U   .92 

HM  .69 


HS1.02 
HS1.13 


HS0.88 
HM  .77 


HM  .85 
HSl.Ol 


.86 
.85 
.90 


.71 
0.83 


0.82 
.57 
.89 
.66 
.78 

.72 

.89 
.88 
.64 
.56 
.70 
.41 
.42 


HS0.77 
HU  .64 


HM  .38 
HM  .46 


HM  .70 
HS  .86 


*  Values  corresponding  to  true  so 

t  Pole  shadow 

S  Slight  haze  -  indeterminable 

U  Moderate  haze  -  indeterminable 


H  Haze 

HS  Slight  haze 

HI  Intense  haze 

HM  Moderate  haze 


Sun's  zenith  distance 


78.7*    7S.7*    70.r    60.0' 


60.0*    707-    7S.r    78.7* 


MADISON,  WIS. 


Oct. 
1 


10 

11 

13 


Aver- 
ages 


M  0.58 
H   .52 

M   .64 

0.58 


M  0.69 
H   .58 


1.14 
M  1.04 


1.25 
M  1.14 
M  1.11 

M  1.05 
M  1.27 
M  1.21 


0.68    0.84    1.07    1.17     1.04    0.87 


1.09 
M  .96 
M   .98 

M  1.01 
M  1.16 


0.88 
.74 
.88 


0.75 
M  .61 
M   .62 


TUCSON,  ARIZ. 


6 

7 

8 

10-11- 

12 

13 

14 

15 

17 

20 

21 

22 

23 

24 

25 

26 

27 

Aver- 
ages 


0.72 
.69 
.73 
.91 

.75 


.88 
.78 


.83 
.81 
.81 


3.65    2.74    1.83 


0.85 
.79 
1.08 
1.00 
.81 
.84 
.96 
.94 


.94 

.90 


0.97 
.90 

1.11 

.97 

.97 

1.04 

1.07 


1.11 
1.02 
1.01 
1.10 

1.06 
1.03 
1.05 


0.92    1.03    1.18 


1.12     1.05    0.88 

1.08     1.01 

1.28 

1.15 

1.12 
1.16 
1.05 
Pyrhellometer  Inoperative 


1.83  2.74 


1.03 
.92 

1.01 


1.27 
1.16 
1.21 


1.21 
1.21 


1.32 


1.24 

1.07 


1.05 
1.17 
1.12 


1.10 
.90 


0.71 
.89 

1.01 
.94 
.89 
.76 
.84 
.79 

.96 

1.06 

.99 

.69 

.99 


.90 
.91 
.81 


1.14  1.00 


MAUNA   LOA   OBS. ,    HAWAII 


Oct. 
1 


12 

13 

14 

15 

17 

18 


25 

26 


Aver- 
ages 


1.09 
1.12 


.97 
.99 
1.02 
1.04 
1.08 
1.08 
1.11 
1.19 
1.23 

1.17 
1.11 

1.20 
1.16 
1.18 
1.18 
HS1.12 


1.18 
1.20 


1.07 
1.09 
1.12 
1.14 
1.17 
1.17 
1.19 
1.26 
1.31 

1.26 
1.20 

1.29 
1.23 
1.26 
1.25 
HS1.20 


1.25 
1.31 
1.27 


1.20 
1.21 
1.25 
1.26 
1.28 
1.27 
1.30 
1.36 
1.40 

1.35 
1.30 

1.40 
1.34 
1.34 
1.35 
H81.32 


1. 
HSl. 
HSl. 


1.52 
1.50 
1.49 


1.54 
1.55 

1.60 

1.56 
HSl. 60 
HSl. 54 
HSl. 61 

1.64 


HSl. 54 
HSl. 52 


1.20  1.30  1.42  1.55  1.39  1.27 


1.36 
1.35 


HSl. 40 
HSl. 46 


1.22 
1.21 


1.30 
1.32 


HSl. 28 
HSl. 35 


1.17 

1.08 
1.10 
1.08 

1.19 
1.24 


HSl. 19 
HSl. 25 


GUAM,    H.    I. 


S   0.68     M   0.85    JM   1.13 
All   Other   Days   Cloudy 


Langley  is  the  unit  used  to  denote  one   gram  calorie   per  square  centimeter        An   explanation 
of  the  formula  used   in  computing  the  air  mass  values   for  each  station    Usted    above   appears 


in  the  February  1957  issue.   Vol.    8,   No.   2.   page  63, of  this  publication. 
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chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  October  1963. 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),  October  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 
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Chart  VI.      A.  Percentage  of  Possible  Sunshine,  October  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  October  1963. 
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A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.      A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  October  1963. 
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B.  Percentage  of  Mean  Daily  Solar  Radiation,  October   1963. 
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A.     Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.   cal.   cm."') 
and  recorded  in  International  Pyrhelionaeter  Scale  of  1956.       B.     Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period  1950-1960,   and  corrected  to  the  International  PyrheUometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  October  1963.     Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT,  October  1963.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  AH  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


Warm,  dry  weather  continued  in  November  over  most 
of  the  Nation  from  the  Rocky  Mountains  eastward  to  the 
Ohio  River  in  the  north  and  to  the  Appalachians  in  the 
south.  At  Denver,  Colo. ,  measurable  rain  fell  on  only 
1  day  in  October  and  on  only  1  day  in  November.  At  Sher- 
idan, Wyo.,  it  was  the  warmest  autumn  season  since  1908. 
It  was  unusually  warm  and  dry  across  the  Great  Plains. 
Bismarck,  N.  Dak. ,  received  only  a  light  sprinkle  dur- 
ing the  month.  Minneapolis,  Minn.  ,  received  only  a  few 
flakes  of  snow,  this  being  the  second  time  on  record  that 
so  little  snow  fell  at  Minneapolis  in  November.  On  No- 
vember 5,  the  temperature  at  Des  Moines,  Iowa,  climbed 
to  95°  setting  a  new  record  for  so  late  in  the  season.  No- 
vember 1963  was  the  second  warmest  November  of  record 
at  Lincoln,  Nebr.,  and  the  second  driest  of  record  at  To- 
peka,  Kans.  It  was  warm  and  dry  across  the  southern 
Great  Plains,  in  the  Ohio  River  Valley,  and  the  Great 
Lakes  region.  At  numerous  stations  near  the  Great  Lakes, 
November  1963  was  the  warmest  November  in  more  than 
30  years.  Temperatures  over  most  of  the  Country  from 
the  Rocky  Mountains  to  the  Appalachians  and  Ohio  River 
Valley  averaged  more  than  2°  above  normal.  Tempera- 
tures over  much  of  the  northern  Great  Plains  averaged 
more  than  4°  above  normal  and  some  areas  --  Minnesota 
and  Lower  Michigan -- averaged  more  than  6°  above  nor- 
mal. Rainfall  over  most  of  the  Rocky  Mountains  and  the 
western  Great  Plains  from  North  Dakota  to  the  Texas 
Panhandle  averaged  less  than  0.  50  inch. 

In  contrast  to  the  dry  interior  of  the  Country,  most  of 
the  region  west  of  the  Rocky  Mountains  was  cloudier  and 
rainier  than  usual.  Tatoosh  Island  and  Olympia,  Wash.  , 
and  Astoria,  Oreg.,  received  rain  on  each  of  the  first  28 
days  of  the  month.  The  weather  was  wet  and  warm  at 
.Walla  Walla,  Wash.  ,  and  Pendleton,  Oreg.  ,  recorded 
"mild  and  wet"  as  describing  the  weather.  Medford,  and 
Sexton  Summit,  Oreg.  ,  received  far  more  than  normal 
rainfall.  At  Boise,  Idaho,  it  was  the  rainiest  November 
since  1908.  Heavy  rains  caused  sharp  rises  in  the  rivers 
and  streams  in  the  Eureka,  Calif.,  area,  and  at  Mt.  Shasta, 
Calif.,  the  ski  bowl  started  its  winter  sports  program  on 
November  15  with  34  inches  of  snow  on  the  ground.  The 
depth  increased  to  48  inches  by  the  end  of  the  month.  In 
southern  California,  Fresno  recorded  the  most  cloudy 
days  and  least  sunshine  of  any  November  and  Burbank  re- 
ported that  November  was  the  cloudiest  November  of  rec- 
ord and  rainier  than  usual.  Tucson,  Ariz.,  reported  con- 
siderable cloudiness  and  Milford,  Utah,  recorded  more 
rain  than  in  any  November  since  1919. 

Warm,  windy,  and  wet  describes  the  November  weather 
along  the  Gulf  of  Mexico  and  over  the  States  bordering 
the  Atlantic  Ocean.  Port  Arthur,  Tex.,  received  9.90 
inches  of  rain.  It  was  the  fourth  wettest  November  of 
record  at  that  station.  Daytona  Beach,  Fla.  ,  set  a  new 
November  record,  receiving  7.  98  inches  of  rain  during 
the  month.  At  the  Charleston,  S.  C.  ,  Weather  Bureau 
Office,  it  was  the  rainiest  November  since  1902.  Rain- 
fall at   Raleigh,   N.   C,   was  more  than  twice  the  normal 


and  at  Greensboro,  N.  C.  ,  precipitation  exceeded  the 
normal  by  70  percent.  November  rains  ended  the  autumn 
drought  in  the  Augusta,  Ga.,  vicinity.  Warm,  windy,  and 
wet  applies  to  the  November  weather  over  New  York  and 
New  England.  The  rains  in  New  York  ended  the  forest 
fire  hazard.  Public  lands  that  had  been  closed  to  hunters 
in  October  were  reopened  to  the  public.  Milton,  Mass.  , 
received  less  sunshine  in  November  than  in  any  month  of 
record. 

Several  storms  from  the  Pacific  Ocean  moved  across 
the  Far  Northwest  producing  rain  over  the  coastal  por- 
tions of  Washington,  Oregon,  and  northern  California  on 
almost  every  day  to  the  28th.  Snow  fell  frequently  at  the 
higher  elevations  and  the  snow  line  in  the  Cascade  and 
Sierra  Nevada  Mountains  lowered  steadily  during  Novem- 
ber. 

High  pressure  prevailed  over  the  Rocky  Mountains  and 
the  western  Great  Plains  at  the  beginning  of  the  month. 
A  cold  front  stretched  from  Lake  Erie  to  San  Antonio, 
Texas.  As  the  front  moved  to  the  Atlantic  Ocean,  it 
brought  rain  to  the  eastern  third  of  the  Nation.  The  storm 
became  especially  vigorous  in  the  Northeast  and  produced 
snow  in  the  higher  elevations  of  New  York  and  New  Eng- 
land. 

Another  storm  developed  later  in  the  first  week  of  No- 
vember, and  produced  some  inclement  weather  over  the 
Ohio  and  lower  Mississippi  River  Valleys.  It  deepened 
over  the  Middle  Atlantic  States  and  dumped  over  2-1/2 
inches  of  rain  at  Washington,  D.  C,  and  parts  of  Virgin- 
ia on  November  6. 

On  November  9,  a  storm  centered  south  of  the  Texas 
and  Louisiana  coast  deepened.  It  produced  generous  rains 
on  the  Texas  and  Louisiana  coasts  and  lesser  amounts 
eastward  along  the  GuK. 

Near  the  end  of  the  second  week,  cold  air  pushed  south- 
ward across  the  middle  of  the  Nation.  Snow  flurries  oc- 
curred as  far  south  as  northern  Alabama  and  Georgia. 
The  temperature  at  Tallahassee,  Fla.,  dropped  to  23°  on 
the  15th. 

Extremely  cold  arctic  air  moved  across  the  Canadian 
Border  on  the  19th,  dropping  the  temperatures  over  por- 
tions of  the  northern  edge  of  Montana  to  below  zero.  By 
the  21st,  the  first  major  early  winter  storm  was  in  pro- 
gress. Light  precipitation  fell  over  almost  the  entire 
Nation  on  the  21st  with  heavier  amounts  over  the  central 
Prairies  on  the  22d  and  along  the  middle  Atlantic  coast 
on  the  23d. 

A  low  pressure  area  centered  south  of  Lake  Charles, 
La.  ,  moved  to  near  Atlanta,  Ga.  ,  on  the  28th.  It  pro- 
duced rain  from  eastern  Texas  to  the  Carolinas.  The 
storm  deepened,  moved  northeastward,  and  brought  sub- 
stantial precipitation  to  the  Middle  and  North  Atlantic 
States.  Snow  fell  in  the  Appalachians  as  far  south  as 
Tennessee. 

At  the  end  of  the  month  arctic  air  was  pouring  south- 
ward across  Minnesota  and  a  new  low  pressure  center 
was  developing  in  the  Dakotas. 
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Temperature 

Precipitation 

Section 

Monthly  extzemes 

Monthly  extremes 

Station 

1 

M 

£ 

« 

Station 

t 

-£ 

Station 

Greatest 

Station 

Least 

& 

S 

O 

°F 

'F 

In. 

In. 

Alabama 

4  Stations 

82 

22  + 

Valley  Head 

12 

15 

Guntersville  TVA 

6.78 

Waterloo 

1.41 

Arizona 

Yuma  WBAP 

92 

12 

Maverick 

0 

22 

Santa  Rita  Exp  Range 

3.89 

2  Stations 

.00 

Arkansas 

Okay 

86 

6 

2  Stations 

13 

14 

Antolne 

9.57 

Ratcliff 

1.07 

California 

Indlo  US  Date  Garden 

93 

13 

White  Mountain  1 

-5 

24+ 

Brancomb  2NW 

22.21 

Independence 

.03 

Colorado 

John  Martin  Dam 

80 

15 

Hermit  7ESE 

-14 

30 

Wolf  Creek  Pass  4W 

2.48 

3  Stations 

.00 

Connecticut 

Bulls  Bridge  Dam 

76 

18 

Coventry 

15 

26 

Ansonia 

10.07 

Salisbury 

5.01 

Delaware 

Lewes  ISW 

73 

18 

Selbyvllle 

23 

26 

Wilmington  Porter  Resvr 

7.59 

Newark  University  Farm 

4.62 

Florida 

2  Stations 

88 

27+ 

Fountain  3SSE 

21 

15 

Hart  Lake 

9.96 

Pompano  Beach 

1.01 

Georgia 

Bainbrldge 

83 

22 

Elberton  2N 

14 

15 

Helen  ISE 

6.95 

Ashburn  IS 

1.43 

Idaho 

2  Stations 

68 

15+ 

Hill  City 

-11 

30 

Sandpoint  Exp  Station 

6.56 

May  Ranger  Station 

.49 

Illinois 

3  Stations 

76 

17+ 

Rochell  IW 

15 

30 

Mount  Vernon 

4.96 

Hennepin  Power  Plant 

.80 

Indiana 

2  Stations 

74 

22+ 

Osgood 

12 

3 

La  Porte 

3.15 

North  Vernon  2SW 

.42 

Iowa 

do 

75 

16 

Milford  4NW 

6 

23 

Dubuque  WBAP 

4.66 

2  Stations 

.00 

Kansas 

Independence 

88 

16 

Syracuse  2W 

9 

23 

Glrard 

2.73 

13  Stations 

.00 

Kentucky 

2  Stations 

79 

22 

Cecilia 

11 

3 

Cumberland 

5.99 

Carrollton  Lock  1 

.63 

Louisiana 

Catfish  Point 

92 

6 

Ashland  28 

20 

14 

Houma  ISW 

13.26 

Tallulah  Delta  Lab 

2.59 

Maine 

Sanford  2NNW 

66 

18 

Squa  Pan  Dam 

8 

29+ 

Gllead 

13.88 

Clayton  Lake  2 

D2.85 

Maryland 

Boyds  2NW 

77 

18 

Blttlnger  2NW 

15 

25 

Laurel  3W 

8.80 

Savage  River  Dam 

3.44 

Massachusetts 

4  Stations 

74 

19+ 

8  Stations 

18 

26+ 

Newburyport 

10.17 

Nantucket  WBAP 

3.49 

Michigan 

Grand  Haven  Fire  Dept 

69 

7 

Crystal  Falls  6NE 

4 

24 

Elberta 

D5.07 

Dearborn 

.94 

Ulnnesota 

Madison  Sewage  Plant 

68 

16 

Baudette  22S 

-15 

24 

Caledonia 

2.40 

2  Stations 

T 

Mississippi 

Pascagoula  City 

88 

1 

2  Stations 

17 

15+ 

Ashland 

5.89 

Pascagoula  City 

1.72 

Missouri 

Portageville 

86 

1 

Annapolis  4WSW 

10 

30 

Reynolds 

8.40 

Hamilton 

.32 

Montana 

Hysham  19SSE 

76 

26 

Browning 

-22 

21 

Troy  18N 

5.78 

5  Stations 

.00 

Nebraska 

2  Stations 

80 

16 

Nenzel  20S 

2 

13 

Falls  City 

1.81 

3  Stations 

.00 

Nevada 

Sunrise  Manor  Las  Vegas 

'!2 

14 

Charleston 

-7 

29 

Glenbrook 

4.84 

Indian  Springs 

.17 

New  Hampshire 

Windham 

72 

18 

3  Stations 

11 

30+ 

Conway  IN 

12.90 

Whltef ield 

4.38 

New  Jersey 

Flemington  INE 

76 

19 

Layton  2 

19 

26 

Glassboro 

8.88 

Canton 

5.12 

New  Mexico 

Bitter  Lake  WL  Refuge 

86 

16 

Red  River 

-4 

18 

Gray  Ranch 

1.67 

8  Stations 

.00 

New  Vork 

2  Stations 

74 

19+ 

Old  Forge 

11 

30 

Slide  Mountain 

D14.17 

Rockdale 

3.26 

North  Carolina 

Plymouth  5E 

87 

23 

2  Stations 

12 

16+ 

Lake  Toxaway  2SW 

11.42 

Marshall  2NE 

2.38 

North  Dakota 

2  Stations 

75 

15 

Powers  Lake  IN 

-18 

22 

Wahpeton 

.83 

2  Stations 

.00 

Ohio 

Paulding 

75 

17 

2  Stations 

15 

26+ 

Chardon 

5.41 

Buckeye  Lake 

.45 

Oklahoma 

Nowata 

89 

9 

Fort  Supply  Dam 

14 

29 

Oklahoma  City  East 

3.89 

Regnler 

T 

Oregon 

Pilot  Rock  ISE 

72 

2 

Lake 

2 

29 

Valsetz 

22.25 

Adel  IS 

.40 

Pennsylvania 

3  Stations 

76 

18 

Coudersport  3NW 

13 

25 

McConnellsburg 

8.87 

Burgettstown  2W 

2.15 

Puerto  Rico 

2  Stations 

96 

16+ 

Lameshur  Bay 

54 

24 

Rio  Blanco  Upper 

22.69 

Coamo  Dam 

.79 

Rhode  Island 

Providence  WBAP 

71 

18 

Kingston 

19 

26 

Greenville 

8.16 

Block  Island  WBAP 

5.77 

South  Carolina 

Bamberg 

82 

19 

Chester  2WSW 

15 

15 

Caesars  Head 

8.16 

Lor  is 

2.74 

South  Dakota 

Mission  14SSE 

78 

15 

Andover  7N 

-7 

23 

Gregory 

.93 

2  Stations 

.00 

Tennessee 

2  Stations 

80 

1 

Mountain  City  2 

15 

16 

Athens  2SE 

7.24 

Portland  Sewage  Plant 

2.02 

Texas 

Goliad 

96 

6 

2  Stations 

16 

29 

Evadale 

13.34 

4  Stations 

.00 

Utah 

Saint  George  PH 

78 

12 

Silver  Lake  Brighton 

-4 

22 

Silver  Lake  Brighton 

3.74 

Mexican  Hat 

.00 

Vermont 

Enosburg  Falls 

69 

18 

2  Stations 

12 

30+ 

Wardsboro 

8.47 

Rutland 

3.54 

Virginia 

Danville-Bridge  St 

81 

28 

St  Paul 

10 

30 

Big  Meadows 

13.70 

Byllesby 

3.11 

Washington 

2  Stations 

69 

2+ 

Chesaw  4NNW 

-6 

20 

Quinault  River  RS 

27.40 

Kennewick 

.82 

West  Virginia 

Benson 

79 

18 

Arbovale  2 

12 

25 

Pickens  1 

9.33 

Parkersburg  WB  City 

1.42 

Wisconsin 

West  Bend 

68 

7 

Gordon  2ESE 

3 

24 

Monroe  IW 

3.21 

2  Stations 

.55 

Wyoming 

Lagrange 

73 

2 

Bondurant  3N1V 

-15 

30 

Alpine  2S 

3.50 

13  Stations 

.00 

+     And  also  on  an  earlier  date  or  dates 

NOTE:     Dates  in  the  above  Condensed  Climatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation.     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.     (See  individual  Climatological  Data  for  times  of  observations). 

D    Water  equivalent  of  snowfall  wholly  or  partly  estimated,  using  a  ratio  of  1  inch 
water  equivalent  to  every  10  inches  of  snowfall. 
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ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 

350 

389 

544 

Idaho  Falls  46W  (R) 

1001 

1682 

1999 

Grand  Island 

670 

952 

1248 

Charleston  (U) 

193 

219 

244 

Huntsvllle 

390 

434 

565 

Idaho  Falls  42NW(R) 

1004 

1693 

2093 

Lincoln  (U) 

558 

689 

1108 

Charleston 

233 

268 

341 

Mobile 

186 

203 

265 

Lewlston 

658 

981 

1282 

Norfolk 

741 

972 

1390 

Columbia 

311 

395 

429 

Montgomery 

292 

326 

398 

Pocatello 

795 

1172 

1573 

North  Platte 
Omaha 

780 
623 

1065 
759 

1454 
1205 

Florence 
Greenville- 

305 
362 

397 
457 

393 

ALASKA 

ILLINOIS 

Omaha  N.  Omaha  AP 

644 

807 

1354 

Spartanburg 

Anchorage 

1583 

3266 

3266 

Cairo  (U) 

407 

453 

713 

Soottsbluff 

746 

1028 

1488 

Annette 

814 

1824 

2127 

Chicago  (Midway) 

579 

735 

1141 

Valentine 

782 

1068 

1621 

SOUTH  DAKOTA 

Barrow 

2112 

6561 

6149 

Chicago  (O'Hare) 

684 

986 

Huron 

849 

1128 

1638 

Barter  Island 

2182 

6261 

5923 

Moline 

653 

860 

1247 

NEVADA 

Pierre 

788 

1065 

Bethel 

1868 

4393 

3801 

Peoria 

652 

833 

1178 

Elko 

905 

1523 

1753 

Rapid  City 

755 

1027 

1577 

Cold  Bay 

1090 

3276 

3117 

Rockf ord 

647 

888 

1366 

Ely 

913 

1555 

1836 

Sioux  Falis 

767 

1105 

1646 

Cordova 

1189 

3002 

3077 

Springfield 

589 

734 

1074 

Las  Vegas 

295 

312 

446 

Fairbanks 

2267 

4442 

4181 

Reno 

738 

1309 

1514 

TENNESSEE 

Juneau 

1093 

2625 

2768 

INDIANA 

Tonopah 

742 

1110 

Bristol 

531 

652 

896 

King  Salmon 

1694 

3769 

3346 

Evansville 

532 

660 

905 

Wlnnemucca 

744 

1225 

1656 

Chattanooga 

414 

475 

671 

Kotzebue 

2090 

5166 

4527 

Ft.  Wayne 

592 

826 

1251 

■ 

Knoxvllle 

525 

644 

705 

McGrath 

2188 

4677 

4154 

Indianapolis 

590 

798 

1129 

NEW  HAMPSHIRE 

Memphis  (U) 

318 

348 

510 

Nome 

1805 

4741 

4219 

South  Bend 

592 

862 

1266 

Concord 

675 

1361 

1636 

Memphis 

352 

395 

574 

St.  Paul  Is. 

1052 

3740 

3575 

Mt.  Washington 

1252 

4092 

Nashville 

465 

541 

683 

Shemya 

815 

3136 

3213 

IOWA 

Obs.  (R) 

Oak  Ridge 

508 

635 

762 

Yakutat 

1060 

27  37 

2811 

Burlington 
Des  Moines 

627 
649 

779 
816 

1183 
1262 

NEW  JERSEY 

TEXAS 

ARIZONA 

Dubuque 

729 

1024 

1555 

Atlantic  City 

438 

711 

839 

Abilene 

251 

259 

465 

Flagstaff 

804 

1488 

1692 

Sioux  City 

702 

917 

1411 

Atlantic  City  (U) 

447 

756 

Amarlllo 

458 

511 

835 

Phoenix  (u) 

110 

110 

Waterloo 

720 

1011 

1466 

Newark 

454 

701 

903 

Austin 

137 

137 

256 

Phoenix 

133 

133 

223 

Trenton  (U) 

442 

742 

897 

Brownsville 

48 

48 

66 

Prescott 

526 

677 

851 

KANSAS 

Corpus  Christ  1 

69 

69 

120 

Tucson 

186 

188 

274 

Concordia 

580 

688 

1011 

NEW  MEXICO 

Dallas 

257 

266 

383 

Wlnslow 

578 

681 

929 

Dodge  City 

549 

631 

950 

Albuquerque 

573 

697 

853 

Del  Rio 

126 

126 

Yuma 

63 

63 

99 

Goodland 

701 

919 

1278 

Clayton 

578 

721 

1081 

El  Paso 

341 

358 

452 

Topeka 

521 

603 

999 

Raton 

705 

1041 

1419 

Fort  Worth 

227 

231 

389 

ARKANSAS 

Wichita 

523 

582 

880 

Roswell 

508 

571 

838 

Galveston  (U) 

80 

80 

138 

Ft.  Smith 

376 

408 

589 

Silver  City 

495 

604 

Houston  (U) 

93 

93 

165 

Little  Rock 

350 

380 

601 

KENTUCKY 

Houston 

108 

108 

174 

Texarkana 

235 

249 

423 

Lexington 

540 

680 

902 

NEW  YORK 

Laredo 

75 

75 

105 

Louisville 

493 

651 

944 

Albany 

612 

1206 

1374 

Lubbock 

425 

463 

705 

CALIFORNIA 

Blnghamton 

714 

1482 

1569 

Midland 

274 

278 

468 

Bakerslleld 

303 

344 

319 

LOUISIANA 

Buffalo 

635 

1208 

1429 

Port  Arthur 

141 

145 

247 

Bishop 

567 

751 

884 

Alexandria 

280 

314 

New  York  (U) 

431 

690 

803 

San  Angelo 

269 

276 

356 

Blue  Canyon 

668 

1316 

1114 

Baton  Rouge 

180 

192 

268 

New  York 

421 

640 

778 

San  Antonio 

141 

141 

238 

Burbank 

182 

198 

226 

Lake  Charles 

149 

158 

229 

(LaGuardia) 

Victoria 

95 

95 

156 

Eureka  (U) 

366 

1243 

1528 

New  Orleans 

95 

97 

Rochester 

615 

1191 

1328 

Waco 

208 

210 

313 

Fresno 

382 

440 

438 

(Audubon  Park) 

Schenectady 

598 

1165 

Wichita  Falls 

278 

287 

505 

Long  Beach 

149 

152 

227 

New  Orleans 

170 

179 

226 

Syracuse 

597 

1170 

1325 

Los  Angeles  (U) 

103 

104 

169 

Shreveport 

234 

246 

371 

UTAH 

Los  Angeles 

107 

108 

350 

NORTH  CAROLINA 

Millord 

776 

1074 

1409 

Mt.  Shasta  (R) 

729 

1385 

1284 

MAINE 

Ashevllle  (U) 

513 

732 

848 

Salt  Lake  City 

777 

1039 

1267 

Oakland 

321 

537 

584 

Caribou 

905 

2088 

2255 

Cape  Hatteras  (R) 

251 

336 

351 

Wendover 

774 

1036 

1242 

Point  Arguello  (R) 

298 

906 

1046 

Greenville  (U) 

889 

2087 

Charlotte 

361 

466 

571 

Red  Bluff 

418 

508 

371 

Portland 

691 

1510 

1575 

Greensboro 

456 

685 

738 

VERMONT 

Sacramento  (U) 

364 

420 

374 

Raleigh 

413 

619 

635 

Burlington 

735 

1637 

1584 

Sacramento 

398 

463 

377 

MARYLAND 

Wilmington 

283 

367 

365 

Sandberg  (R) 

543 

857 

712 

Baltimore  (U) 

404 

562 

702 

Wlnston-Salem 

436 

622 

675 

VIRGINIA 

San  Diego 

115 

121 

208 

Baltimore 

524 

818 

897 

Lynchburg 

456 

656 

814 

San  Francisco  CU) 

244 

676 

817 

NORTH  DAKOTA 

Norfolk 

384 

584 

544 

San  Francisco 

312 

564 

668  i       MASSACHUSFTTS 

Bismarck 

945 

1424 

1953 

Richmond 

439 

707 

733 

Santa  Catalina 

172 

251 

Blue  Hill  Obs.  (R) 

593 

1108 

1201 

] Devils  Lake  (U) 

1032 

1556 

2199 

Roanoke 

485 

700 

829 

Santa  Maria 

275 

594 

704 

Boston 

495 

857 

988 

1  Fargo 

901 

1309 

1980 

Stockton 

417 

477 

Nantucket 

481 

944 

1084 

Grand  Forks  FAA 

948 

1485 

WASHINGTON 

Plttsfield 

684 

1505 

1658 

Pembina 

1018 

1532 

Olympla 

603 

1220 

1395 

COLORADO 

Worcester 

655 

1262 

1411 

Wllllston 

1001 

1432 

Seattle  (U) 

514 

905 

1098 

Alamosa 

1014 

1780 

2147 

Seattle 

525 

876 

1229 

Colorado  Springs 

680 

929 

1472 

MICHIGAN 

OHIO 

Seattle-Tacoma 

612 

1118 

1380 

Denver 

690 

961 

1291 

Alpena 

719 

1579 

1792 

Akron 

661 

1036 

1277 

Spokane 

802 

1368 

1644 

Grand  Junction 

624 

775 

1129 

Detroit  (City  AP) 

562 

804 

1191 

Cincinnati  (U) 

474 

557 

Stampede  Pass  (R) 

1015 

2649 

2666 

Pueblo 

637 

784 

1130 

Detroit 

(M.  Wayne  Co.) 

670 

1094 

1263 

Cincinnati 
Cincinnati  Obs. 

586 
519 

787 
639 

972 
914 

Tatoosh  Island  (R) 
Walla  Walla 

520 
598 

1540 
881 

1820 

CONNECTICUT 

Detroit 

622 

991 

1197 

Cleveland 

627 

1032 

1340 

Walla  Walla  (U) 

569 

836 

1078 

Bridgeport 

482 

846 

988 

(Willow  Run) 

Columbus 

603 

890 

1084 

Yakima 

721 

1251 

1434 

Hartford 

551 

998 

1237 

Escanaba  (U) 

746 

1443 

1852 

Columbus  (U) 

553 

712 

Middletown 

589 

1178 

Flint 

640 

1139 

1425 

Dayton 

561 

784 

1090 

WEST  VIRGINIA 

New  Haven 

506 

914 

1094 

Grand  Rapids 

620 

1002 

1410 

Mansfield 

640 

978 

1310 

Beckley 

653 

1137 

Lansing 

638 

1104 

1410 

Toledo 

646 

1007 

1331 

Charleston 

558 

832 

896 

DELAWARE 

Marquette  (U) 

763 

1390 

1843 

Voungstown 

661 

1173 

1271 

Elklns 

692 

1340 

Wilmington 

502 

808 

909 

Muskegon 

S.  Ste.  Marie 

625 
780 

1050 
1659 

1444 
2113 

OKLAHOMA 

Huntington 
Parkersburg  (U) 

548 
539 

779 
773 

811 
930 

DIST.  OF  COLUMBIA 

Oklahoma  City 

381 

411 

702 

Washington  (u) 

398 

551 

MINNESOTA 

Tulsa 

376 

401 

632 

WISCONSIN 

Washington 

449 

648 

769 

Duluth 
Internat.  Falls 

874 
1004 

1527 
1718 

2273 
2483 

OREGON 

Green  Bay 
La  Crosse 

807 

714 

1348 
1009 

1733 
1551 

FLORIDA 

Minneapolis 

793 

1171 

1792 

Astoria 

510 

1194 

1450 

Madison 

769 

1220 

1544 

Apalachicola  (D) 

154 

172 

169 

Rochester 

780 

1214 

1725 

Burns  (U) 

847 

1520 

1641 

Milwaukee 

692 

1102 

1445 

Daytona  Beach 

91 

106 

75 

St.  Cloud 

857 

1297 

1914 

Eugene 

530 

959 

1148 

Fort  Myers 

35 

35 

24 

Meacham 

868 

1864 

1994 

WYOMING 

Jacksonville 

161 

183 

156 

MISSISSIPPI 

Hedford 

665 

1004 

1061 

Casper 

795 

1186 

1796 

Key  West 

5 

5 

0 

Jackson 

265 

295 

380 

Pendleton 

611 

993 

1203 

Cheyenne 

742 

1154 

1787 

Lakeland  (U) 

75 

79 

57 

Meridian 

332 

375 

420 

Portland  (U) 

475 

764 

904 

Lander 

853 

1294 

1956 

Miami 

25 

25 

0 

Vlcksburg  (U) 

238 

261 

332 

Portland 

561 

1027 

1099 

Sheridan 

820 

1215 

1842 

Miami  Beach 

12 

12 

0 

Roseburg 

521 

906 

1039 

Orlando 

72 

75 

72 

MISSOURI 

Salem 

559 

1079 

1099 

Pensacola 

208 

234 

211 

Columbia 

538 

626 

956 

Sexton  Summit  (R) 

733 

1764 

1460 

Tallahassee 

238 

282 

226 

Kansas  City 

448 

494 

902 

Tampa 

75 

90 

60 

St.  Joseph 

521 

604 

1059 

PENNSYLVANIA 

West  Palm  Beach 

30 

30 

6 

St.  Louis  (RFC) 
St.  Louis 

475 
574 

551 
690 

814 
920 

Allentown 
Erie 

546 
594 

949 

1036 

1136 
1232 

GEORGIA 

Springfield 

519 

586 

868 

Harrlsburg 

570 

969 

994 

Athens 

371 

458 

532 

Philadelphia  (U) 

371 

550 

Atlanta 

398 

472 

559 

MONTANA 

Philadelphia 

502 

869 

977 

Augusta 

308 

394 

411 

Billings 

802 

1215 

1561 

Pittsburgh  (U) 

524 

756 

966 

Columbus 

319 

362 

420 

Butte 

980 

1946 

Pittsburgh 

634 

1012 

1215 

Macon 

290 

338 

368 

Glasgow 

984 

1414 

2060 

Reading  (U) 

465 

732 

908 

Rome 

454 

576 

659 

Great  Falls 

782 

1269 

1721 

Scranton 

588 

1047 

1377 

Savannah 

232 

275 

293 

Havre 

988 

1516 

2002 

Willlamsport 

593 

1049 

1212 

Thomasvllle  (U) 

201 

230 

223 

Helena 
Kallspell 

897 
926 

1519 
1882 

1987 
2250 

RHODE  ISLAND 

IDAHO 

Miles  City 

814 

1147 

1660 

Block  Island 

478 

922 

980 

Boise 

631 

908 

1281 

Missoula 

899 

1744 

2097 

Providence 

536 

982 

1144 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


STORM    SUMMARY 


NOVEMBER  1963 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

+  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

^  ICE  STORMS 

^ALL  OTHER 

2 

X 

a: 

X 

< 

i 

^DAMAGE 

< 
a 

i 

^DAMAGE 

X 

a 

Z 

^DAMAGE 

i 

< 

z 

^DAMAGE 

X 

< 

i 

^DAWAGE 

X 

< 

a; 

^DAMAGE 

STATE 

Q£QC 

a.iij 

a. 
O 
a: 
u 

fe 

q1>- 

is 

i 

St: 
^25 

o 

a.>- 
Ol- 

o 

u 

a. 
o 
oe 
u 

Alabama    * 
Alaska   N 
Arizona 
Arkansas   * 
California 

0 

0 

3 

3 

0 

12 

4 

0 

0 

0 

4 

0 

Colorado   * 
Connecticut 
Delaware   * 
Florida 
Georgia    * 

3 

1 

0 

2 

5 

0 

0 

3 

0 

0 

5 

0 

Hawaii    * 
Idaho 
Illinois 
Indiana    ♦ 
Iowa    * 

0 

0 

•7 

? 

4 

Kansas 
Kentucky    ♦ 
Louisiana 
Maine 
Maryland 

1 
2 

1 

2 

0 

1 

3 
3 

0 
2 
0 

0 
3 
0 

3 
6 

4 

5 
0 
0 

0 
0 

0 
0 

3 
2 

0 
0 

0 
4 

0 

? 

3 
4 

5 
0 

Massachusetts 
Michigan 
Minnesota    * 
Mississippi   * 
Missouri    * 

0 

0 

5 

C 

1 
0 

0 
0 

6 

5 

0 
0 

0 
0 

0 
0 

4 
5 

0 
0 

0 

0 

4 

0 

Montana 
Nebraska    * 
Nevada   » 
New  Hampshire 
New   Jersey    ♦ 

0 
0 

1 
0 

0 
4 

0 
0 

0 

0 

3 

0 

New  Mexico    * 
New  York 
North   Carolina 
North  Dakota    ♦ 
Ohio   * 

1 
0 

0 

4 
5 

0 

0 

0 

4 

0 

1 

5 

Oklahoma 
Oregon    * 
Pacific   Area    * 
Pennsylvania    * 
Puerto    Rico    * 

3 

2 

0 

0 

2 

Rhode    Island 
South   Carolina    * 
South   Dakota   + 
Tennessee   * 
Texas 

5 

2 

0 

1 

4 

0 

0 

? 

0 

0 

5 

0 

Utah    * 

Vermont 

U.    S.    Virgin    Is.* 

Virginia 

Washington    * 

1 

1 

0 

0 

4 

0 

0 

3 

0 

West    Virginia   * 
Wisconsin   + 
Wyoming    * 

No  occurrence  of  storms  or  unusual  weather  phenomena. 

Includes  heavy  sleet  storm. 

Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 

see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

Crop  damage 

No  report  received  by  printing  deadline. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5,000 

4  $5,000  to  $50,000 

5  $50,000  to  $500, 000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

NOVEMBER  1963 


There  was  no  major  flooding  in  continental  United  States 
during  November.     Flooding  reported  was  minor. 

The  drought  conditions  which  prevailed  throughout  most 
of  the  Country  during  October  began  to  break  during  No- 
vember. 

ATLANTIC  SLOPE  DRAINAGE 
Heavy  rains  (over  2  1/2  inches)  on  the  6th  and  7th  over 
most  of  western  Maine  caused  some  flooding  on  the  An- 
droscoggin and  Kennebec  Rivers.  Flash  flooding  occurred 
on  minor  streams  and  tributaries.  There  were  no  reports 
of  major  damage  as  only  lowland  flooding  occurred.  The 
Penobscot  and  the  Saco  Rivers  stayed  well  within  their 
banks. 

This  was  the  first  month  since  March  1963  that  the  pre- 
cipitation in  eastern  North  Carolina  had  been  normal  or 
above.  A  low  pressure  system  moving  northward  out  of 
the  Gulf  of  Mexico  during  the  first  week  of  November  set 
off  rains  averaging  from  around  2  inches  to  5  inches  with 
the  heavier  amounts  falling  generally  over  the  Cape  Fear, 
Neuse,  and  Tar  Rivers.  Due  to  the  dry  antecedent  con- 
ditions only  minor  rises  occurred  on  the  Roanoke  and  Dan 
River  Basins.  However,  sharp  rises  occurred  on  the 
Cape  Fear,  Neuse,  and  Tar  Rivers  with  stages  reaching 
bankful  at  some  gaging  stations  on  the  Cape  Fear  and 
Neuse  Rivers.     No  damage  was  reported. 

MISSISSIPPI  SYSTEM 

Ohio  Basin.  --The  prolonged  drought  in  the  Ohio  River 
Basin  began  to  break  on  November  1  with  a  light  rain  of 
about  1/2  inch  in  most  areas.  By  this  time  the  flow  in 
the  main  stem  and  most  of  the  tributaries  had  reached 
critically  low  values.  One  week  later,  another  small 
storm  moved  across  the  eastern  portion  of  the  basin. 
Light  showers  recurred  throughout  the  Ohio  Basin  during 
the  last  week  of  the  month,  ending  on  the  30th  with  some 
2-  to  3-inch  amounts  in  the  extreme  eastern  part.  Suffi- 
cient runoff  occurred  to  require  the  lowering  of  low  level 
wicket-type  navigation  dams  between  Portsmouth  and 
Cincinnati,  Ohio.  In  the  northern  and  western  parts  of 
the  basin,  however,  the  drought  conditions  continued 
throughout  the  month. 

Red  Basin.  --Light  flooding  occurred  during  the  22d  on 
the  upper  Ouachita  River  above  Arkadelphia,  Ark.  This 
flooding  was  due  to  rainfall  averaging  over  5  inches  from 
early  evening  of  the  21st  to  late  morning  of  the  22d.  No 
damage  was  reported. 

Lower  Mississippi  Basin.  --All  streams  in  the  Lower 
Mississippi   Basin  remained  at  comparatively  low  stages 


throughout  the  month. 

At  the  end  of  November,  the  Mississippi  River  at  Mem- 
phis, Tenn.  ,  had  been  below  the  0.  0  (zero)  of  the  gage 
since  September  10,  for  a  total  of  82  days.  It  remained 
below  zero  through  December  2,  then  rose  to  a  stage 
slightly  above  zero.  This  was  the  second  longest  period 
of  record  that  the  stage  at  Memphis  had  remained  at  0.  0 
(zero)  or  below.  The  longest  period  was  97  days  in  1953 
(September  12  -  December  17). 

WEST  GULF  OF  MEXICO  DRAINAGE 
The  Colorado  River  at  Smithville,  Tex.,  reached  a  rec- 
ord low  stage  of  0.  68  foot  on  November  29. 

PACIFIC  SLOPE  DRAINAGE 

Coquille  Basin.  --Minor  flooding  occurred  on  the  Co- 
quille  River  at  Myrtle  Point,  Oreg.,  on  the  9th  due  to  3  to 
5  inches  of  rainfall  from  the  7th  to  the  9th.  Considerable 
low  pasture  land  was  inundated  and  livestock  had  to  be  re- 
moved to  higher  ground.     No  damage  resulted. 

Columbia  Basin.  --The  only  significant  rise  of  the  fall 
season  occurred  in  the  Willamette  River  Basin  early  in 
November  during  the  period  from  the  7th  through  the  11th. 

Minor  precipitation  during  the  last  few  days  of  October 
and  the  first  3  days  of  November  kept  the  Willamette  River 
flow  nearly  constant.  However,  better  than  an  inch  of 
rainfall  during  the  early  morning  hours  of  the  4th  centered 
primarily  in  the  headwaters  of  the  Santiam  drainage  caused 
a  minor  rise  at  Jefferson,  Oreg.,  with  light  flooding  on 
the  8th  and  9th.  The  Willamette  River  at  Harrisburg, 
Oreg.,  came  within  2  feet  of  flood  stage  while  other  down- 
stream points  had  crest  stages  5  to  10  feet  below  flood 
stage.  Only  minor  soil  erosion  resulted  from  the  high 
stages  on  the  Santiam  River  and  adequate  warnings  en- 
abled main  stem  Willamette  farmers  to  remove  irrigation 
equipment  from  river  banks. 

Puget  Sound  Drainage.  --This  was  one  of  the  wettest 
Novembers  on  record.  There  was  precipitation  every  day 
through  the  26th.  The  heavier  rainfall  amounts  were  well 
distributed  as  to  duration  but  snowmelt  in  the  Cascades 
became  a  factor  from  the  22d  to  the  25th.  Snow  depth  at 
Mt.  Baker  (4,200  feet)  decreased  from  105  inches  on  the 
22d  to  80  inches  on  the  26th.  Slackening  rain  and  a  low- 
ering freezing  level  stopped  the  flow  threat  on  the  26 -27th. 

Flood  stages  were  exceeded  on  the  Skagit  and  Stilla- 
guamish  Rivers  in  Washington.  Streams  in  the  northern 
portion  approached  flood  stage,  but  streams  in  the  south- 
ern portion  remained  well  below  flood  stage.  No  damage 
resulted. 
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FLOOD  STAGE  DATA 


(All  dates  In  November  unless  otherwise  specified) 


NOVEMBER  1963 


,  ..                                                 1 

Above  Qood  stages 

Rjver  and  station 

Hood 
stage 

-dates 

From— 

To- 

Stage 

Date 

ATLANTIC    SLOPE   DRAINAGE 

Ft 

Ft. 

Neuse:      Neuse,    N.    C. 

14 

7 

7 

14.5 

7 

Smlthfleld,    N.    C. 

13 

8 

10 

18.1 

9 

Goldsboro,    N.    C. 

14 

13 

14 

14.35 

13 

Cape   Fear:       Elizabethtown,    N.    C. 

20 

8 

9 

21.9 

9 

PACIFIC   SLOPE  DRAINAGE 

Coquille   Basin 

Coqullle:      Myrtle   Point,    Oreg. 

35 

9 

9 

35.3 

9 

River  and  station 

Flood 
stage 

Above  Qood  stages 
-dates 

Crest » 

From— 

To- 

Stage 

Date 

PACIFIC   SLOPE  DRAINAGE    (Cont'd.) 

Columbia   Basin 
Santiara:       Jefferson,    Oreg. 
Puget    Sound   Drainage 
Stlllaguamlsh:       Arlington,    Wash. 
Skagit:      Concrete,    Wash. 

Mt.    Vernon,    Wash. 
»      Provisional 

ft 

15 

16 
29 
21 

8 

26 
26 
26 

9 

27 

27 
27 

Ft. 

16.4 

17.7 
29.5 
22.2 

8 

26 
26 
27 

RAWINSONDE  DATA 

Average  monthly  values 


NOVEMBER 

1963 

ALBANY*    N 

.     Y. 

ALBUOUEROUe,    N 

.     MEX 

AMARILLO. 

TEXAS 

ANCHORAGE. 

ALASKA 

•               ANNETTE,    ALASKA 

1003    M 

B 

840    M 

B 

693    MB 

1000    MR 

999    MB 

3 

V 

> 

Wind 

M 

£• 

^ 

Wind 

1 

3 

Wind 

M 

t 
^ 

Wind 

« 

1 

Wind 

2 

If 

^  8 

_  a 
if 

1 

I 

i2 

i 

1 

Jl 

1 

1 

a 

1 

•s 

0 

& 

1 

il 

2    o 

i 
1 

M 
I 

j 

1 

ii 

1 

1 
1 

• 

1 

1 

1 

1 
1 

1 
£ 

1 

I 

SURFACE 

29 

86 

4.6 

83 

221 

2.9 

29 

1,619 

3,8 

69 

356 

1.9 

30 

1.095 

3.8 

66 

250 

5.4 

30 

29 

-11.8 

68 

347 

2.9 

30 

37 

2.9 

77 

154 

5.8 

1000 

29 

107 

205 

4,9 

29 

175 

30 

158 

30 

29 

358 

5.6 

30 

29 

157 

6.4 

950 

29 

526 

4.3 

75 

255 

8,0 

29 

601 

30 

5«1 

30 

428 

-    8.2 

51 

13 

12.4 

30 

440 

0.0 

78 

165 

10.1 

900 

29 

96' 

2.1 

76 

273 

11,8 

29 

1,046 

30 

1.031 

30 

847 

-    7.5 

45 

17 

13.0 

30 

8  74 

-    3.3 

84 

181 

12.6 

850 

29 

1.426 

.6 

73 

275 

14.4 

29 

1,517 

30 

1.497 

8,9 

46 

254 

10.3 

30 

1  .292 

-    6.1 

43 

25 

12.4 

30 

1.325 

-    5,8 

82 

168 

15.3 

800 

29 

1.911 

-    1.4 

72 

280 

16.3 

29 

2,013 

5.2 

54 

295 

4.9 

30 

1,998 

7.4 

40 

262 

10.9 

30 

1.761 

-10.3 

42 

38 

11.5 

30 

1.798 

-    8,3 

77 

201 

15.9 

750 

29 

2.422 

-    3.4 

62 

278 

18.1 

29 

2.537 

3,4 

51 

297 

7.2 

30 

2,526 

5.1 

35 

274 

10.1 

30 

2.252 

-13.5 

45 

39 

9.9 

30 

2.297 

-11.3 

70 

211 

19.6 

700 

29 

2.967 

-    5.9 

60 

275 

20.2 

29 

3.096 

,4 

49 

293 

8.4 

30 

3,068 

2.1 

29 

272 

11.7 

30 

2,777 

-16.7 

43 

27 

9.3 

30 

2.823 

-14.6 

65 

215 

20.0 

650 

29 

3.542 

-    B.6 

60 

275 

22.7 

29 

3,685 

-    2.4 

262 

10.7 

30 

3,679 

-     1.5 

30 

275 

12.6 

30 

3,327 

-20.1 

41 

15 

10.1 

30 

3,379 

-18.2 

64 

220 

20.4 

600 

29 

4.162 

-12.1 

56 

274 

27.0 

29 

4,320 

-    5.6 

278 

14.4 

30 

4,316 

-    5.6 

26 

269 

15.7 

30 

3,919 

-23.7 

39 

8 

10.1 

30 

3.975 

-22.2 

57 

214 

22.1 

550 

29 

4,820 

-16.1 

55 

274 

28.9 

29 

4,992 

-10.2 

281 

15.3 

30 

4,986 

-10.0 

278 

16.5 

30 

4,541 

-27.5 

38 

355 

9.1 

30 

4,507 

-26.7 

52 

224 

23.1 

500 

29 

5.536 

-20.6 

53 

273 

31.3 

29 

5,725 

-15.3 

279 

17.7 

30 

5,721 

-15.1 

281 

21.6 

30 

5,229 

-31.9 

339 

10.9 

30 

5,291 

-31.6 

48 

228 

25.4 

450 

29 

6.303 

-26.1 

50 

269 

32.4 

29 

6,507 

-21.2 

280 

20.6 

30 

6,501 

-21.0 

279 

24.7 

30 

5,952 

-36.7 

331 

13.8 

30 

6,025 

-36.6 

4  7 

225 

26.2 

400 

29 

7.150 

-32.4 

48 

263 

35.7 

29 

7,371 

-27.7 

281 

21.2 

30 

7,359 

-27.7 

279 

25.3 

30 

5,773 

-42.2 

316 

13.6 

30 

6.639 

-41.5 

235 

30.9 

350 

29 

8.0  79 

-38.8 

47 

264 

37.1 

29 

8,316 

-35.1 

277 

23.9 

30 

8,314 

-35.2 

277 

27.2 

30 

7,665 

-47.6 

318 

16.1 

30 

7.735 

-46.2 

251 

34.2 

300 

29 

9.122 

-45.5 

261 

42.0 

29 

9,371 

-43.7 

263 

27.2 

30 

9,371 

-4  3.1 

260 

31.9 

30 

8,672 

-52.4 

291 

15.7 

30 

9,740 

-50.2 

247 

30.7 

250 

29 

10,319 

-51.8 

263 

44.9 

29 

10,574 

-51.7 

281 

31.3 

39 

10,578 

-51.1 

2  79 

38.3 

30 

9,847 

-52.7 

292 

17.1 

26 

9,942 

-51.5 

260 

26.6 

200 

29 

11,748 

-55.9 

268 

48.4 

29 

11.999 

-58.1 

275 

39.0 

30 

12.007 

-56.9 

275 

42.7 

30 

11,294 

-50.7 

286 

17.3 

28 

11,390 

-51.1 

260 

26.4 

175 

29 

12,597 

-56.2 

268 

47.0 

29 

12,836 

-59.6 

270 

37.1 

30 

12.849 

-58.9 

273 

42.9 

30 

12,155 

-50.2 

280 

18.3 

26 

12,259 

-50.7 

259 

26.2 

150 

29 

13,576 

-56.7 

268 

43,5 

29 

13,796 

-61.7 

272 

36.7 

30 

13.812 

-61.2 

274 

43.7 

30 

13.172 

-50.0 

275 

19.0 

26 

13,253 

-50.7 

260 

24.1 

125 

29 

14,729 

-57.5 

268 

36.9 

29 

14,919 

-53.9 

2  70 

35.9 

28 

14.937 

-53.2 

2  78 

41.6 

30 

14,353 

-50.0 

276 

19.8 

28 

14, 440 

-51.3 

262 

22.1 

100 

29 

16.134 

-59.1 

264 

30. 7 

29 

16,261 

-55.0 

271 

30.9 

28 

16.305 

-65.4 

274 

36.3 

30 

15,821 

-50.1 

273 

21.6 

26 

15,897 

-52.4 

259 

18.6 

80 

29 

17.528 

-59.9 

267 

25.8 

29 

17,640 

-65.1 

272 

22.1 

28 

17,663 

-65,2 

275 

29.3 

30 

17,276 

-51.0 

278 

22.1 

28 

17,339 

-53.0 

264 

15.9 

70 

29 

18.364 

-59.6 

269 

20.2 

29 

18,460 

-54.8 

272 

17.1 

27 

18,484 

-64.5 

276 

23.9 

30 

18,145 

-51.5 

277 

22.5 

28 

18,196 

-53.3 

262 

14.2 

60 

29 

19.324 

-59.7 

270 

15,3 

29 

19,398 

-54.0 

271 

14.8 

26 

19,422 

-63.5 

275 

19.5 

30 

19,143 

-51.9 

278 

22.7 

28 

19,189 

-54.2 

272 

12.6 

50 

29 

20.465 

-59.2 

274 

13.4 

28 

20,519 

-52.3 

276 

12.2 

26 

20,547 

-61.4 

282 

13.2 

29 

20,313 

-52.5 

277 

24.5 

27 

20,359 

-54.7 

275 

12.2 

40 

29 

21*862 

-59.2 

275 

13.2 

28 

21,904 

-60.3 

283 

8.7 

26 

21,934 

-50.2 

287 

13.4 

29 

21,754 

-52.9 

274 

23.5 

27 

21,785 

-55.0 

268 

11.1 

30 

29 

23,669 

-58.1 

263 

12.2 

27 

23,709 

-57.0 

286 

9,1 

25 

23,743 

-57.1 

291 

12.2 

29 

23,603 

-54.2 

263 

27.4 

25 

23,529 

-55.4 

312 

9,7 

25 

29 

24.821 

-56.8 

266 

15.0 

27 

24.869 

-55.1 

283 

12,0 

24 

24,90! 

-55.0 

290 

14.2 

28 

24, ■'76 

-54.3 

265 

29.7 

25 

24,791 

-55.8 

315 

9.5 

20 

28 

26.237 

-55.5 

285 

17.3 

25 

26,302 

-53.3 

261 

16.7 

22 

25,329 

-53.5 

266 

15.5 

26 

25,200 

-55.3 

285 

30.1 

25 

26,210 

-56.3 

340 

11.1 

15 

23 

28.089 

-53.6 

262 

21.2 

16 

26,161 

-50.9 

277 

23.1 

15 

28,177 

-50.3 

291 

23.7 

23 

28,065 

-56.1 

285 

35.0 

22 

29,037 

-57.2 

343 

16.1 

10 

8 

30,681 

-51.3 

7 

30,691 

-56.4 

15 

30,614 

-58.9 

347 

22.0 

7 

10 

32.843 

-58.3 

ATHENS. 

GA. 

*               RARROW,    AL 

AS<A 

BARTER     IS.. 

ALASKA 

BETHCL.    ALASKA 

BISMARCK,    N.     DAK 

. 

989    *■ 

B 

1019    M 

B 

1017   m 

1006    MR 

955    MB 

SURFACE 

30 

246 

6.3 

85 

304 

2.3 

30 

6 

-20.5 

66 

78 

3.1 

30 

15 

-21.4 

66 

270 

3.1 

30 

39 

-16.4 

68 

15 

10.7 

30 

505 

-    3,7 

74 

271 

1.0 

1000 

30 

157 

30 

144 

-16.9 

76 

72 

3.5 

30 

140 

-19.9 

56 

287 

4.7 

30 

85 

33 

16.3 

30 

140 

950 

30 

584 

9.9 

62 

270 

4.3 

30 

529 

-18.4 

82 

59 

4.  1 

30 

522 

-20.2 

57 

307 

3.7 

30 

478 

-    9.6 

52 

35 

18.5 

30 

552 

317 

3.1 

900 

30 

1,031 

8.5 

54 

246 

6.2 

30 

929 

-17.7 

77 

47 

4.9 

30 

920 

-20,2 

59 

295 

2.7 

30 

896 

-9.7 

45 

38 

15.3 

30 

964 

2.5 

50 

291 

8.9 

850 

30 

1  ,503 

7,0 

48 

274 

10.7 

30 

1  ,357 

-17.9 

72 

30 

5.2 

30 

1,343 

-20.2 

59 

291 

1.4 

30 

1,337 

-10.7 

39 

35 

14.0 

30 

1.445 

1.1 

45 

295 

13.4 

800 

30 

2  ,000 

5.3 

43 

280 

13.2 

30 

1,809 

-18.9 

68 

18 

5.1 

30 

1,793 

-19,9 

66 

310 

1.6 

30 

1  ,602 

-12.1 

37 

26 

15.2 

30 

1.931 

-       .5 

40 

297 

15.1 

750 

30 

2,523 

2.7 

2  76 

15.9 

30 

2,293 

-20.0 

66 

5 

4.3 

30 

2,275 

-21.4 

59 

7 

3.7 

30 

2,288 

-14.0 

31 

23 

13.0 

30 

2,441 

-    3.5 

41 

297 

19.2 

70C 

30 

3,081 

•  3 

42 

273 

19.2 

30 

2,799 

-22.1 

64  ■ 

358 

5.0 

30 

2,77P 

-23.1 

54 

5 

5.2 

30 

2,815 

-16.5 

35 

17 

10.3 

30 

2,987 

-    6,6 

45 

295 

22.5 

650 

30 

3,666 

-    3.4 

40 

275 

23.7 

30 

3,345 

-24.7 

50 

343 

7.2 

30 

3,316 

-25.8 

48 

354 

5.5 

30 

3,366 

-19.5 

36 

12 

10.9 

30 

3.555 

-    9,5 

42 

294 

25.8 

600 

30 

4,300 

-    6.9 

38 

275 

28.4 

30 

3,920 

-27.6 

55 

334 

10.3 

30 

3,894 

-29.1 

47 

343 

6.8 

30 

3,960 

-23.2 

4 

11.1 

30 

4,178 

-13.3 

43 

290 

29.3 

550 

30 

4,969 

-11.2 

276 

30.3 

30 

4,541 

-31.5 

58 

328 

12.4 

30 

4,511 

-32.7 

47 

345 

8.4 

30 

4,589 

-27.3 

39 

356 

9.5 

30 

4,628 

-17.7 

45 

269 

32.4 

500 

30 

5,699 

-16,0 

276 

35.0 

30 

5,210 

-35.9 

55 

321 

15.2 

30 

5,177 

-36.6 

333 

10.1 

30 

5,273 

-31.4 

40 

348 

6.0 

30 

5.542 

-22.2 

45 

290 

39.4 

450 

30 

6,476 

-21.6 

277 

38,1 

30 

5,937 

-40.9 

318 

16.3 

30 

5,699 

-41.2 

343 

8.5 

30 

6,009 

-35.1 

330 

7.6 

30' 

6.299 

-27.7 

42 

292 

41.5 

400 

30 

7,342 

-28,0 

277 

42.5 

■30 

6,726 

-45.2 

316 

18.3 

30 

6,591 

-46.4 

335 

10.5 

30 

5,821 

-41.4 

305 

6.2 

30 

7.146 

-33.7 

2  94 

47.6 

350 

30 

6,288 

-34.6 

271 

46.4 

30 

7,604 

-51.  : 

311 

19.0 

30 

7,567 

-51.2 

344 

13.8 

30 

7,716 

-47.0 

267 

9.7 

30 

8.069 

-40.5 

292 

54.0 

300 

30 

9,348 

-42.1 

2  70 

55,2 

30 

8,593 

-56.2 

303 

18,5 

30 

8,559 

-55.1 

335 

13.0 

30 

8,725 

-52.1 

280 

13.4 

30 

9.103 

-47.8 

286 

55.0 

250 

200 
175 
150 

30 

10,560 

-49,7 

269 

54,9 

30 

9,746 

-57.3 

304 

15.9 

30 

9, ■'21 

-55.0 

305 

10.7 

30 

9,698 

-54.0 

275 

18.  1 

30 

10.286 

-54.7 

281 

57,5 

30 
30 

11,999 
12,841 

-56.0 
-59,2 

268 
271 

70,3 
56,6 

30 
30 

11,167 
12,025 

-54.1 
-53.4 

291 
282 

17.5 
19.6 

30 
30 

11,155 
12,017 

-52.8 
-52.4 

299 
294 

14.0 
15.3 

30 
30 

11  ,335 
12.20! 

-52.1 
-51.3 

278 
275 

19.6 
19.6 

30 
30 

11,702 
12,546 

-57.7 
-57.0 

2  79 
262 

54.0 
52.1 

30 

13,801 

-61.8 

272 

61,8 

30 

13,017 

-53.4 

279 

21.4 

30 

13,013 

-52.3 

285 

16.1 

30 

13.203 

-51.0 

271 

20.0 

30 

13,522 

-55.7 

281 

44,7 

125 
100 
80 
70 
60 
50 
40 
30 
25 
20 
15 
10 

29 

14,924 
16,263 
17,635 
18,451 
19,386 
20,507 
21,893 
23.704 
24,869 
26.307 
26,204 

—64,0 

270 

49,5 

26 

14,173 

-53,9 

262 

22.5 

29 

14,187 

-52.8 

265 

17.3 

30 

14.389 

-50.7 

271 

19.0 

30 

14,576 

-57.5 

279 

33.2 

29 
29 
29 
29 
29 
29 
29 
28 
22 
15 

-6  5.6 
-66.2 
-65.5 
-63,9 
-62.1 
-60.0 
-56.2 
-54.1 
-51.3 
-4  7.5 

270 
273 
278 
280 
277 
2  76 
275 
276 
275 

40.4 
29.9 
21.2 
16.9 
14.2 
15.3 
17.1 
21.6 
29.7 

26 
26 
28 
28 
27 
26 
24 
23 
22 
19 
15 

15,604 
17,030 
17,685 
18,861 
20,033 
21,434 
23,240 
24,413 
25,851 
27,729 
30,239 

-54,5 
-55.2 
-55.7 
-56.3 
-56.5 
-57.3 
-58.5 
-58.8 
-59.1 
-59.4 
-50,8 

2  70 
265 
265 
264 
269 
266 
270 
267 
270 
271 
275 

25.6 
31.9 
34.4 
36.9 
42.5 
49.9 
54.4 
58.9 
64.7 
76.5 
62.9 

25 
25 
25 
25 
24 

24 
21 
15 
12 
9 

15,622 
17,056 
17,916 
18,896 
20,075 
21.495 
23,297 
24,515 
25,914 
27,728 

-53.4 
-54.2 
-54.7 
-55.2 
-55.3 
-55.4 
-58.2 
-57.5 
-59.3 
-6  0.3 

281 
260 
275 
279 
280 
276 
264 
265 
278 

21.2 
25.2 
26.7 
32.6 
34.2 
43.3 
45.6 
43.1 
45.8 

30 
30 
30 
30 
30 
30 
28 
27 
22 
13 

15,843 
17,296 
16,166 
19,165 
20,347 
21.791 
23,664 
24,846 
25,285 
28,215 

-50.8 
-50.9 
-51.1 
-51.8 
-52.1 
-52.4 
-52.6 
-52.9 
-53.5 
-53.5 

271 
267 
266 
269 
258 
270 
272 
277 
2  80 

21.8 
22.7 
24.1 
23.5 
23.9 
25.4 
25.3 
27.2 
31.5 

29 
29 
29 
29 
29 
29 
28 
26 
24 
20 
12 

16.063 
17.490 
18.327 
19,297 
20,44' 
21,944 
23,653 
24,807 
26,226 
28,059 
30,685 

-67.6 
-58.5 
-59.3 
-58.8 
-58.6 
-56.2 
-58.0 
-57.4 
-56.3 
-54.6 
-53.9 

276 
282 
267 
269 
298 
305 
312 
314 
317 
310 

28.7 
20.2 
18.6 
15.5 
14.2 
9.9 
10.9 
10.9 
13.0 
14.4 

7 

9 

32,593 

-59.2 

BOISE.    IC 
918   h 

AHO 
B 

•         BROWNSVILLE 
1016    " 

TEX 

B 

IS 

BUFFALO,    ^ 
986    ► 

.    Y. 

B 

•             BURRWOOO 
1018    » 

LA. 
IB 

•CANTON     IS.,    PACIFIC 
1010    MB 

AREA 

SURFACE 

30 

868 

4,7 

77 

136 

6.4 

30 

7 

17.4 

86 

228 

•  4 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
28 
27 
27 
25 
26 
26 
25 
25 
19 

216 
113 
533 
974 
1,435 
1,921 
2,433 
2,9  76 
3,550 
4,170 
4,825 
5,540 
6,305 
7,152 
8,080 
9,123 
10,319 
11,743 
12,595 
13,577 
14,733 
15,138 
17,539 
18,379 
19,340 
20,477 
21,879 
23,694 
24,850 
26,273 
28,119 
30,708 

5.2 

84 

247 

7,8 

30 
30 

3 

151 

18.3 

17.7 

76 
70 

73 
80 

6.0 
6.6 

30 
30 

4 
92 

27.7 
26.9 

74 

73 

67 
70 

3.9 
4.5 

1000 
950 
900 
850 
800 
750 
700 
650 
600 
55C 
500 
450 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

164 
584 
1,029 
1,495 
1  ,967 
2.502 
3,052 
3,631 
4,254 
4,913 
5.634 
5,403 

5.6 
4.1 
1.8 

-  1,2 

-  4.1 

-  7.2 
-10. <1 
-15.0 
-19.3 
-24.7 

64 
56 
56 
58 
54 
51 
47 
47 
49 
50 

145 
179 
229 
253 
255 
256 
256 
257 
261 
259 

7.4 
7,0 
8.5 
14.2 
18.1 
22.5 
27,0 
30.9 
33.8 
39,4 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

140 
581 
1,043 
1,527 
2,036 
2,572 
3,145 
3,741 
4.392 
5,072 
5,824 
6,620 

19.8 
17.9 
15.6 
13.8 
11.9 
9.9 
6.5 
2.7 

-  1.1 

-  5.1 
-10.1 
-15.4 

75 
68 
60 
50 
44 
36 
34 
33 
35 
30 
29 
32 

119 
145 
181 
206 
230 
265 
260 
266 
255 
260 
260 
259 

1  .0 
5.6 
5.2 
7.6 
8.5 
8.2 
9.3 
12.4 
15.2 
17.7 
22.9 
27.6 

5.1 

2.8 

,7 

-  1,4 

-  3.7 

-  6,0 

-  8.9 
-12.4 
-15.4 
-21.2 
-26,4 
-32,4 
-38.8 
-45,7 
-52.2 
-55.4 
-55.2 
-56.0 
-57.2 
-58.6 
-59.2 
-59.4 
-59.3 
-59,0 
-58.5 
-57.1 
-56.3 
-54.7 
-52.8 
-51.6 

75 
74 
59 
70 
66 
61 
57 
54 
52 
48 
47 
46 

258 
271 
273 
274 
272 
273 
275 
275 
273 
274 
272 
273 
274 
272 
268 
266 
267 

15.0 
18.3 
18.5 
21.4 
24.5 
25.6 
27.2 
27.4 
29.7 
30.3 
29.9 
33.2 
38.9 
43.1 
46.0 
47.0 
45.1 

30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 

567 
1.044 
1.522 
2.027 
2,559 
3,126 
3,723 
4,366 
5,045 
5,790 
5,564 
7,465 

14.3 
12.4 
10.7 
10.0 
7.6 
4.5 
1.0 

-  2.6 

-  6.6 
-11.4 
-16.6 
-23.1 

65 
62 
53 
41 
41 
34 
36 
36 
31 
23 
28 
27 

95 
138 
268 
270 
280 
286 
287 
282 
278 
273 
272 
270 

5.4 
2.1 
3.5 

6.2 
8.2 
U.3 
13.4 
18.5 
22.0 
24.5 
29.9 
37.5 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

543 
1,016 
1,509 
2,025 
2,565 
3,147 
3,753 
4,41  1 
5,104 
5,861 
6,578 
7,577 

23.2 

20.1 

17.6 

15.4 

12.9 

9.6 

5.2 

2.5 

-  1.7 

-  5.8 
-10.5 
-16.5 

80 
70 
56 
42 
29 
30 
32 
30 
36 
27 
23 
27 

76 
78 
81 
83 
81 
86 
91 
91 
96 
109 
102 
106 

6,8 
6.6 
5.6 
4.7 
5.2 
6.8 
7.6 
9.3 
10.1 
9.3 
9.7 
9.3 

400 

30 

7,256 

-30,6 

49 

262 

42,9 

30 

7,510 

-21.8 

33 

258 

34.4 

29 

6,428 

-30.2 

31 

270 

43.9 

29 

6,559 

-23.4 

22 

105 

8.0 

350 

30 

8,192 

-37.8 

45 

265 

48,4 

30 

8,479 

-28.5 

32 

261 

44.  1 

28 

9,505 

-36.1 

30 

273 

49,0 

29 

9,677 

-31.5 

23 

HI 

9.7 

300 

30 

9,237 

-4  5.9 

266 

51.7 

30 

9,564 

-36.9 

35 

269 

53,4 

26 

10,735 

-47.2 

270 

59.2 

29 

10,941 

-41.6 

127 

11.7 

250 

30 

10,426 

-54.5 

271 

56.3 

30 

10,803 

-45.7 

267 

65.9 

28 

12,180 

-56.6 

269 

59.5 

29 

12,414 

-53.9 

139 

13.8 

200 

30 

11,836 

-59.5 

275 

50.9 

30 

12,256 

-55.9 

267 

55.3 
55.9 
67.2 

28 

13,018 

-60.9 

259 

70.1 

29 

13,258 

-60.8 

137 

13.8 

175 
150 

30 
30 

12,672 
13,640 

-59.0 
-58.8 

273 
274 

43.1 
41.2 

30 
30 

13,095 
14,041 

-61.2 
-55.9 

263 
262 

2  70 
268 

42.3 
39.  2 

26 
27 

13,968 

15,074 

-64,3 
-67.3 

269 
266 

60.2 
52.5 

29 
29 

14,200 
15,273 

-68.2 

-76.0 

126 
113 

9.9 
10.9 

125 

30 

14,784 

-59.1 

278 

35.0 

3C 

15,137 

-59,4 

265 

50.  7 

268 
267 
267 
271 
2  74 
260 
283 
291 
292 
267 

34.4 
28.4 
23.7 
20.4 
15.3 
11.5 
9.9 

25 

15,409 

-70.0 

275 

41,2 

27 

16,538 

-62.5 

101 

15,2 

100 

29 

16,180 

-59.7 

278 

28.7 

30 

16,456 

-72,8 

270 

36.3 

23 

17,732 

-69.4 

2  74 

26.2 

24 

17,795 

-77,0 

97 

11.7 

80 

28 

17,575 

-59.8 

276 

22.3 

29 

17,766 

-71.9 

270 

16.3 

23 

18,539 

-67.8 

2  76 

19.2 

24 

18,57' 

-6  9.5 

126 

1.7 

70 
60 

50 

27 
27 
25 

18,414 
19,372 
20,511 

-59,6 
-59.6 
-58.9 

275 
284 
299 

18.1 
14.0 
10.5 

26 
28 
28 

18,551 
19,484 
20,601 

-69.5 
-66.0 
-51.9 

289 

257 
238 

6.6 
3.5 
4.3 

22 
22 
22 

19,461 
20,577 
21,968 

-65.8 
-62.0 
-58.5 

279 
265 
277 

12.4 
11.5 
12.0 

24 
24 
24 

19.506 
20.635 
22.039 

-64.2 
-6  0.2 
-55.4 

250 
267 
273 

7,6 
14.4 
13,6 

40 

19 

21,915 

-56.3 

307 

8.9 

28 

21,993 

-58.6 

256 

7.8 

22 

23,792 

-54.3 

267 

20.0 

23 

23.884 

-52.7 

268 

12.8 

30 
25 
20 
15 

18 
14 
11 

23,729 
24.684 
26.300 

-56.8 
-55.9 

-56.1 

316 

8.5 

27 
27 
27 
26 

23,825 
25,002 
26,462 
28,373 

-54.0 
-51.4 
-48.2 
-44.5 

272 
257 
265 
270 

10.9 
13.8 
17.1 
22.1 

12.0 
14.6 
15.9 

20 
20 
20 
20 

24,957 
26,426 
28,335 
31,075 

-51.3 
-48.1 
-44.9 
-39.6 

266 
270 
259 
271 

24.3 
28.4 

33.0 
35.0 

23 
23 
23 
19 

25.066 
26.521 
28.422 
31 .144 

-51.0 
-49.1 
-46.0 
-42.4 

264 
261 
275 
276 

11.3 
15.3 
13.4 

7.0 

10 

25 

31,111 

-40.0 

255 

31.7 

6 

19 

33,543 

-34.8 

268 

43.7 

17 

33.575 

-40.8 

254 

7.0 

7 

19 

33,577 

-34.9 

256 

38.7 

10 

35,838 

-32.3 

14 

35.864 

-38.2 

10 

.4 

5 

15 

35.922 

-32.4 

See   refereace   note   at  eod  of   table 


RAWINSONDE  DATA 

Avera9«  monthly  values 


NOVEMBER  1963 


CAPE  HATTEROS. 
1016  MB 


CHARLESTON.  S.  C. 
1017  MB 


1 1 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
2-10 
175 
150 
125 
100 


563 

1.014 
1.485 


5.677 
6.458 
7.324 
8.273 
9.337 
10.555 
11.998 
12.e4<. 
13.809 
14.941 
16.314 
17.680 
18.506 
19,451 
20.584 
21.961 
23.8C? 
24.972 
26.419 
28.315 
31.033 
33,487 


-63.8 
-63.0 
-61.5 


309 

3 

1 

281 

It 

7 

271 

9 

1 

273 

10 

5 

270 

12 

8 

264 

16 

3 

267 

19 

0 

267 

22 

1 

267 

26 

8 

268 

30 

7 

267 

32 

e 

266 

37 

1 

265 

39 

8 

264 

42 

2 

264 

47 

6 

265 

54 

0 

265 

62 

0 

265 

64 

5 

267 

62 

0 

271 

54 

8 

271 

47 

6 

270 

37 

5 

273 

29 

5 

279 

23 

5 

274 

18 

8 

273 

13 

4 

281 

13 

4 

272 

15 

7 

272 

19 

8 

272 

26 

2 

268 

36 

7 

270 

58. 

5 

270 

75 

8 

191 

9 

104 

516 

6 

950 

- 

6 

1 

405 

-    2 

7 

1 

684 

-    4 

7 

2 

391 

-    6 

0 

2 

930 

-    8 

4 

3 

501 

-11 

3 

u 

113 

-14 

4 

4 

767 

-18 

1 

5 

476 

-22 

4 

6 

238 

-27 

0 

7 

083 

-33 

0 

8 

Ofitl 

-39 

9 

9 

047 

-46 

7 

10 

238 

-52 

8 

11 

670 

-54 

7 

12 

524 

-55 

1 

13 

508 

-55 

1 

14 

673 

-55 

7 

16 

090 

-57 

1 

17 

500 

-57 

7 

16 

344 

-58 

0 

19 

313 

-58 

5 

20 

455 

-59 

0 

21 

854 

-59 

3 

23 

659 

-58 

6 

24 

805 

-56 

1 

26 

209 

-56 

7 

28 

026 

-55 

7 

30 

601 

-52 

6 

32 

935 

-48 

2 

35 

140 

-42 

3 

13 

9 

0 

151 

12 

7 

561 

11 

9 

1.034 

9 

7 

1.506 

7 

9 

2.006 

6 

4 

2.535 

4 

1 

3.093 

1 

6 

35.2 
41.0 
40.4 
46.2 
47,4 
44.1 
35,5 
36,3 
28,7 


8,342 
9,412 
10,633 
12,077 
12,921 
13,882 
15,004 
16,362 
17,715 
18,532 
19,46^ 
20,594 
21.984 
23,807 
24,980 
26,435 
28,336 
31,064 


■55.5 

-58.9 
-61.5 
-64.3 
-66.2 
-66.1 


■63.2 


346 

3 

9 

332 

4 

7 

268 

6 

2 

275 

10 

5 

275 

13 

2 

272 

16 

9 

2  72 

19 

6 

271 

22 

7 

272 

26 

0 

270 

28 

9 

2  70 

32 

6 

270 

33 

2 

269 

41 

0 

271 

49 

1 

2  70 

55 

C 

270 

63 

9 

271 

72 

3 

275 

67 

4 

275 

60 

0 

276 

52 

1 

775 

42 

3 

276 

32 

1 

278 

23 

5 

283 

17 

3 

449 

-    2 

5 

877 

-    5 

0 

1 

325 

-    7 

2 

1 

795 

-    9 

9 

2 

290 

-12 

4 

2 

615 

-15 

1 

3 

369 

-17 

8 

3 

966 

-21 

1 

4 

602 

-24 

9 

5 

292 

-29 

5 

6 

034 

-34 

5 

6 

651 

-40 

1 

7 

751 

-45 

7 

8 

766 

-50 

1 

9 

951 

-52 

3 

11 

393 

-51 

6 

12 

260 

-51 

3 

13 

262 

-51 

1 

14 

447 

-50 

8 

15 

898 

-51 

1 

17 

35n 

-52 

1 

18 

221 

-^2 

2 

19 

210 

-53 

0 

20 

365 

-53 

0 

21 

824 

-53 

4 

23 

674 

-53 

4 

24 

647 

-5? 

6 

26 

260 

-54 

1 

28 

118 

-55 

1 

30 

691 

-56 

2 

33 

025 

-56 

1 

35 

090 

-56 

0 

236 

143 

561 

1.008 

1.475 

1.968 


,242 
,902 
,626 
,395 
,252 


7.2 
6.2 
4.2 
2.3 

-  .4 

-  3.1 

-  6.3 

-  9.6 
-13.8 
-18 


22.5 

20.2 
19.8 
17,7 
16.7 
15.9 
16,1 
15,3 
13,6 


11.5 
12.0 
15.5 


19.346 
20.476 
21.863 
23,666 
24,621 
26,246 
28,083 


-37.1 

-44.5 

-51.9 

-56.4 

-57.9 

-59. 

-61.0 

-62.3 

-62.5 

-62.3 

-61.8 

-61.2 

-60.; 

-57.7 
-55.9 
-54.0 
-61.6 


259 
2  70 
279 
283 
279 
284 
285 
283 


283 
286 
262 
263 
273 
270 


275 
277 
2  90 
295 


DEL  RIO.  TEXAS 
981  MB 


OODGE  CITY.  K 
926  Me 


EL    PASO.    TEXAS 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

600 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

80 

30 

70 

30 

50 

30 

50 

30 

40 

29 

30 

29 

25 

28 

20 

26 

15 

21 

10 

12 

7 

5 

1.467 
1.9-^5 
2,468 
3,016 
3,593 
4,216 
4,874 
5,693 
6.359 
7.212 
8,143 
9,167 
10,384 
11,812 
12.657 


18,371 
19.320 


26,096 
30,777 
33,128 


-  7.4 
-11.1 
-15.3 
-20.0 
-25.3 
■31.5 
■  36.2 
■45.2 
■52,1 
-56.2 
■56.9 
•58.0 
-59.7 
-61.6 
-62.1 
■62.3 
■61.5 
-60.6 
■59,7 
■57.9 
■56.2 
■54.1 
■51.0 
■47.9 
■44.7 


75       247       3.7 

261 
279 
263 

277 
273 
273 
275 
275 


27.4 
29.1 
31.1 


,119 

,713 
,355 
,032 


10,700 
12.140 
12,979 


12.3 

14.2 
12.5 
11.2 
9.9 
6.9 
3.9 
.5 

-  3.6 

-  7,5 
-12.3 
-16.0 
-24.6 
-31.6 
-39.3 
-46.0 
-56.6 
-60.7 
-63.9 
-67.0 
-69.7 
-70.1 
-68.6 
•65.6 
-63.1 
-60.0 
-56.1 
■53.6 
■50.5 
•47.9 
•4  3.2 


72     8   2.1 

107 
163 
218 
231 
264 
279 
267 
263 
266 
269 
268 
264 
266 
266 


.611 
176 
596 
.037 
.496 
.988 
.517 
.073 


,280 
,129 
,776 


319 

-29 

5 

256 

-36 

7 

317 

-45 

1 

500 

-53 

7 

909 

-59 

9 

743 

-60 

2 

702 

-61 

2 

834 

-6  1 

4 

212 

-62 

9 

58t 

-62 

9 

10.5 
13.4 
16.9 


792 
160 
578 
1.021 
1.493 
1.991 
2.515 
3.075 
3.664 


5.694 
6.469 
7.333 
30i  6.273 
30  9.324 
30     10.520 


11.941 
12.776 


14 

671 

-62 

3 

16 

243 

-63 

9 

17 

611 

-63 

8 

16 

437 

-63 

0 

19 

361 

-62 

5 

20 

5lr 

-61 

2 

21 

896 

-60 

2 

23 

704 

-57 

7 

24 

656 

-56 

2 

26 

282 

-54 

1 

28 

152 

-51 

3 

•  11.2 
•16.4 
•22.3 
•26.9 
•36.3 
•44.6 

•  52.8 


69       265       3,7 


595 
1,050 
1.520 
2.022 
2.548 
3.111 
3.704 
4.340 
5.012 
5.752 
6.538 
7.410 
8.360 
9.424 
10.638 
12.072 


2.0 

-  1.2 

-  4.9 

-  9.0 
-13.9 
-19.9 
-26. 
-33.8 
-41. 
-49.8 
-55.9 
-59.4 
-62.1 


20.545 
21.929 
23.738 
.902 
26.34' 
28.230 


•  62.3 
■60.5 
■56.4 
■53.8 
■51.0 
■  47.8 


63       328       2.3 


274 
271 
269 
256 


265 
256 
255 
267 
266 
266 
267 
270 
2  70 
277 
270 
274 
260 
276 
269 


30. 
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FORT  WORTH.  TEXAS 
998  MB 


GLASGOW.  MONT. 
932  MB 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

650 

30 

800 

30 

750 

30 

700 

30 

650 

30 

600 

30 

550 

30 

500 

30 

450 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

29 

60 

29 

70 

29 

60 

29 

50 

29 

40 

27 

30 

22 

25 

18 

20 

16 

15 

10 

10 

7 

1.906 
206 
625 

1.065 
1.522 
2.004 
2.531 

3.077 


7.325 
6.266 
9.318 
10.515 
11.928 
12.762 
13.723 
14.853 
16.231 
17.605 
16.445 
19.362 
20.515 
21.911 
23.717 
24.664 
26.291 
26.162 


-    3.3 

60 

165 

.6 

63 

181 

1.0 

47 

182 

-    1.3 

42 

245 

-    4.1 

41 

264 

-    7,7 

38 

270 

-11.9 

33 

272 

-16.5 

31 

267 

-22.3 

33 

266 

-28,9 

36 

265 

-35.1 

268 

-44,4 

266 

-53.4 

277 

-59.3 

273 

-60.3 

272 

-61.0 

272 

-62.1 

270 

-62.7 

272 

-62.6 

273 

-62.5 

275 

-61.7 

279 

-60.4 

269 

-59.0 

294 

-57.6 

301 

-56.4 

295 

-54.4 

263 

-52.1 

495 

-17 

6 

698 

-15 

9 

1 

328 

-15 

9 

I 

765 

-16 

6 

2 

26° 

-16 

1 

2 

782 

-20 

4 

3 

324 

-23 

4 

3 

909 

-27 

0 

4 

530 

-30 

5 

5 

205 

-34 

5 

5 

931 

-39 

0 

6 

734 

-44 

3 

7 

619 

-49 

4 

8 

618 

-53 

6 

9 

787 

-53 

4 

11 

23? 

-51 

0 

12 

103 

-50 

6 

13 

107 

-50 

6 

14 

294 

-50 

7 

15 

749 

-51 

2 

17 

198 

-51 

6 

18 

066 

-52 

1 

19 

059 

-52 

8 

20 

235 

-53 

4 

21 

720 

-52 

7 

23 

567 

-54 

0 

24 

752 

-54 

1 

26 

180 

-55 

3 

26 

061 

-56 

3 

30 

660 

-55 

8 

32 

886 

-53 

9 

72 

6 

a 

41 

4 

7 

11 

4 

9 

350 

6 

2 

3 

8 

5 

6 

11 

5 

4 

13 

2 

360 

15 

2 

358 

17 

3 

350 

16 

6 

38.7 
43.1 
52.6 


2.987 

3,558 

4.178 

4,830 

5,544 

6,298 

7,149 

8.073 

9.112 

10.306 

11.738 

12.586 

13.569 

14.72' 

16.131 

17,531 

18,373 

19,332 

20,475 

21,876 

23,669 

24,846 

26,266 

26,115 

30,729 


4.7 

83 

250 

3.9 

79 

271 

2.3 

73 

282 

.4 

66 

285 

-     1.3 

62 

286 

-    3.3 

52 

283 

-    6.0 

48 

280 

-    9.3 

48 

279 

-13.2 

46 

2  60 

-17.1 

4? 

279 

-21.9 

43 

3  76 

-27.3 

276 

-32,9 

276 

-39,3 

273 

-46,4 

274 

-52.0 

275 

-55.2 

276 

-55.7 

277 

-56.1 

276 

-57.1 

275 

-56.5 

272 

-59.3 

274 

-59.4 

277 

-69.1 

279 

-58.9 

285 

-58.6 

288 

-57.0 

289 

-55.9 

290 

-54.8 

291 

-52.9 

284 

-50.6 

160 
163 
595 
1.044 
1.520 
2.021 
2.552 
3.108 
3,700 
4,337 
5,008 
5,745 
6,530 
7,399 
6,346 
9,410 


10. 


12.053 
12.895 
13.853 
14,971 
16,322 
17,667 
18,482 
19,415 
20,532 
21.913 
23.721 
24.684 
26.326 
28.209 
30.925 
33.373 


10,2 

77 

274 
342 

11.7 

59 

175 

10.8 

54 

227 

9.1 

54 

252 

7.2 

49 

272 

4.3 

49 

275 

1.9 

45 

273 

-     1.5 

43 

271 

-    5.3 

42 

269 

-    9.5 

39 

259 

-14.4 

268 

-20.1 

270 

-26.8 

271 

-34.1 

272 

-42.1 

269 

-50.6 

268 

-57.4 

267 

-59.5 

269 

-62.1 

270 

-65.2 

266 

-67.4 

266 

-66.9 

271 

-66.7 

2  74 

-64.3 

272 

-62.7 

265 

-60.4 

270 

-56.5 

275 

-53.9 

273 

-50.9 

273 

-48.1 

271 

-4  2.6 

272 

-37.1 

696 
136 
545 
976 


.979 
.54  7 
.165 


-  4.1 

-  7.3 
-10.5 


7.124 

6.044 
9.074 
10.254 
11.667 
12.510 


13.' 
14.636 
16.047 
17.456 
16.295 
19.268 
20. < 
21.61'> 
23.631 
.776 
26.168 
28.020 
30.664 


-41.3 
.46.5 
•55.3 
•57.7 
•  57.0 
■56.6 
56.9 
57.6 
■57.9 
■  58,0 


56.0 
.56,0 
53. f 


272 
281 
281 
279 
279 
260 
283 
263 
261 
27" 
285 
265 
285 
265 
261 
261 
263 
279 
263 
281 


303 
307 
316 
309 
316 


Sea  reference  note  at  end  of  tnble 


RAWINSONDE  DATA 

Average  monthly  values 


NO/E 

MBER 

1983 

GRANr  Junction,  colo. 

GREAT    FALLS. 

MONT. 

GRFEN    BAY 

WIS 

GREENSBORO 

N.    C. 

GUAM.    MARIANA     IS 

855    MB 

685    MB 

986    MB 

966    MB 

1000    MR 

« 

3 
3 

Wind 

3 

p 

Wind 

? 

.£• 

Wind 

M 

• 

P 

Wind 

1 
JC3 

p 

Wind 

If 

II 

^1 

11 

J5 

i 
1 

t 

i 

s 

1 

_  a 

if 
Jl 

M 

1 

M 
« 

1 

£ 

1 

3 

I 

s 

1 

1 
1 

J 

J3 
? 

1 

1 

1 

il 

i 
1 

1 

1 

j 

I 

■=  1 

II 

1 
J 

1 

1 

I 

SURFACE 

30 

1.474 

2.5 

66 

116 

2.7 

29 

1.123 

1.6 

49 

229 

11.8 

29 

210 

l.I 

84 

266 

3.9 

30 

273 

6,2 

77 

2  70 

3.1 

30 

HI 

25,1 

91 

83 

5,1 

1000 

30 

179 

29 

123 

29 

115 

30 

151 

30 

107 

84 

5,1 

950 

30 

601 

29 

543 

29 

529 

2.7 

73 

268 

11.3 

30 

577 

8.9 

57 

2  64 

8.5 

30 

556 

23.5 

65 

62 

16.3 

900 

30 

1.051 

29 

982 

29 

966 

1.1 

71 

294 

13.6 

30 

1.024 

6.9 

57 

279 

10.3 

30 

1.030 

20.7 

62 

87 

16.3 

850 

30 

1.519 

116 

4.1 

29 

1.447 

2.6 

40 

235 

23.3 

29 

1.425 

-        .4 

64 

294 

14.0 

30 

1.493 

5.0 

56 

285 

13.4 

30 

1.524 

16.5 

73 

90 

14.0 

600 

30 

2.013 

4.2 

50 

119 

4.7 

29 

1.934 

.4 

47 

250 

24.3 

29 

1.909 

-    2.2 

57 

2  90 

16.7 

30 

1.987 

3.5 

46 

285 

15.5 

30 

2.043 

16.0 

66 

89 

14.6 

750 

30 

2.536 

1.5 

51 

205 

3.9 

29 

2.446 

-    2.9 

51 

264 

26.3 

29 

2.418 

-    4.6 

54 

29? 

16.6 

30 

2.508 

1.1 

46 

283 

16.5 

30 

2.58^ 

13.7 

57 

68 

15.2 

700 

30 

3.089 

-     1.6 

50 

251 

6.8 

29 

2.969 

-    6.1 

51 

269 

28.9 

29 

2.960 

-    7.3 

46 

293 

20.2 

30 

3.062 

-    1.6 

43 

283 

19.6 

30 

3.169 

10.6 

49 

68 

15.2 

650 

30 

3.674 

-    4.6 

46 

263 

11.1 

29 

3.562 

-    9.2 

48 

274 

29.1 

29 

3.531 

-10.5 

43 

295 

24.3 

30 

3.646 

-    4.7 

39 

280 

22.5 

30 

3,764 

7.3 

47 

87 

14.4 

600 

30 

4.303 

-    7.9 

36 

273 

13.8 

29 

4.165 

-13.2 

45 

274 

30,3 

29 

4,146 

-14.3 

43 

291 

26.6 

30 

4,275 

-    8.3 

39 

277 

26.4 

30 

4,439 

3.3 

41 

90 

15.5 

550 

30 

4.967 

-12.2 

40 

279 

18.5 

29 

4.837 

-17.8 

50 

271 

34.4 

29 

4,797 

-18.4 

39 

293 

29.9 

30 

4,941 

-12.3 

36 

276 

28.6 

30 

5,136 

-     1.0 

41 

93 

16.7 

500 

30 

5.696 

-16.9 

39 

282 

22.3 

28 

5,552 

-22.3 

48 

271 

39.2 

29 

5,506 

-23.0 

293 

32.2 

30 

5,666 

-17.1 

274 

31.7 

30 

5,893 

-    5.7 

41 

69 

17.7 

450 

30 

6.471 

-22.7 

39 

281 

23.9 

28 

6,313 

-27.4 

46 

273 

43.1 

29 

6,264 

-28.2 

39 

291 

35.7 

30 

6,443 

-22.5 

272 

35.0 

30 

6, '09 

-10.9 

90 

17.9 

400 

30 

7.332 

-29.3 

37 

281 

26.0 

28 

7,158 

-33.2 

44 

275 

4  7.8 

29 

7,104 

-34.2 

292 

36.9 

30 

7,306 

-28.8 

270 

40.8 

30 

7,609 

-16.6 

91 

16.1 

350 

29 

8.269 

-36.7 

279 

33.4 

28 

8,082 

-40.4 

275 

53.0 

29 

8,027 

-40.5 

290 

4  2.0 

30 

8,248 

-36.6 

766 

45.8 

30 

8,600 

-23.2 

90 

12.6 

300 

29 

9.317 

-4  5.2 

282 

33.6 

28 

9,116 

-48.0 

273 

56.7 

29 

9,063 

-46.8 

286 

44.7 

30 

9,304 

-12.7 

269 

60.5 

30 

9,710 

-31.5 

99 

6.2 

250 

29 

lO.sin 

-53.7 

286 

38.1 

28 

10.299 

-54.9 

275 

55.6 

29 

10,257 

-52.1 

286 

47.4 

30 

10,514 

-50.2 

2  70 

57.7 

30 

10,074 

-41.3 

93 

7.8 

200 

29 

11.925 

-58.6 

2ee 

38.1 

28 

11.713 

-57.7 

273 

47.6 

29 

11.690 

-54.7 

281 

45.3 

30 

11,950 

-56.1 

269 

62.7 

30 

12,448 

-5-»,9 

100 

7.2 

175 

29 

12.761 

-60. 1 

286 

35.0 

28 

12.556 

-57.6 

273 

44.9 

29 

12,544 

-55.1 

279 

44.7 

30 

12,794 

-58.2 

269 

63.1 

30 

13,292 

-60.9 

103 

6.4 

150 

29 

13.720 

-61.4 

261 

34.6 

28 

13.530 

-57.0 

273 

46.4 

29 

13,526 

-55.6 

2B0 

42.0 

30 

13,761 

-60.0 

272 

56.9 

30 

14,232 

-68.4 

97 

7.0 

125 

29 

14.848 

-62.4 

279 

34.4 

28 

14.685 

-56.8 

277 

36.1 

28 

14,631 

-56.6 

279 

35.4 

30 

14.891 

-62.5 

2  70 

46.8 

30 

15,305 

-75.9 

90 

8.9 

ino 

29 

16.220 

-63.6 

285 

26.2 

27 

16.101 

-57.3 

271 

28.2 

28 

16,093 

-57.9 

284 

28.9 

30 

16.262 

-63.9 

273 

38.9 

30 

16,573 

-81.3 

93 

13.2 

80 

26 

17.590 

-63.4 

276 

23.3 

27 

17,510 

-57.7 

279 

22.5 

28 

17,499 

-58.1 

231 

21.0 

30 

17,628 

-64.4 

275 

29.5 

29 

17,836 

-77.7 

92 

12.0 

70 

26 

16,421 

-62.7 

2  78 

17.7 

27 

18,362 

-58.0 

279 

17.7 

28 

18,339 

-58.3 

282 

18.1 

30 

18.451 

-64,0 

276 

22.3 

29 

18,608 

-73.0 

104 

9.9 

60 

26 

19,365 

-61.9 

276 

12.8 

26 

19,327 

-58.2 

277 

15.2 

28 

19,309 

-58.3 

287 

14.8 

30 

19,393 

-62,2 

274 

13.3 

26 

19,531 

-66.3 

125 

4.9 

50 

25 

20.495 

-60.9 

284 

11.1 

26 

20,475 

-56.2 

286 

15.5 

27 

20,453- 

-58.9 

289 

12,8 

28 

20,522 

-61,0 

279 

14.0 

28 

20,646 

-61.5 

265 

2.9 

40 

24 

21.8('7 

-59.7 

300 

7.4 

24 

21,885 

-57,8 

292 

10.5 

26 

21,351 

-58.7 

298 

11.8 

27 

21,913 

-59.2 

277 

13.6 

28 

22,049 

-56.6 

275 

8.9 

30 

23 

23.69? 

-57.5 

304 

8.5 

24 

23,706 

-56.8 

299 

10.9 

26 

23,663 

-57.5 

308 

10.9 

26 

23,727 

-56,5 

275 

16.7 

26 

23,689 

-53.1 

272 

18.5 

25 

23 

24,947 

-56.2 

309 

10.3 

24 

24,862 

-56.6 

309 

10.3 

24 

24,815 

-56.4 

315 

10.5 

25 

24,591 

-54.5 

273 

20.6 

27 

25,072 

-51.1 

272 

19.6 

20 

21 

26.272 

-54,7 

JOO 

8.2 

23 

26,283 

-55.8 

309 

U.5 

20 

26,235 

-55.2 

306 

12.4 

25 

26,329 

-52.0 

277 

25.6 

26 

'6,528 

-49.1 

270 

22.0 

15 

20 

28.119 

-53.1 

287 

13.6 

20 

28,122 

-55.6 

304 

11.5 

10 

28,066 

-53.1 

22 

28,206 

-40,0 

271 

40.0 

25 

23,426 

-46.3 

275 

27.0 

10 

19 

30.745 

-49.8 

276 

25.8 

16 

30,732 

-54.2 

289 

16.7 

9 

30,857 

-45.4 

16 

31,149 

-42.0 

264 

22.9 

7 

17 

33.089 

-48.3 

275 

44.5 

U 

33,041 

-52.4 

281 

24.7 

5 

15 

35.32° 

-4  5.3 

7 

35,219 

-51.1 

HILO.     HAWAI  1 

HUNT INGTON 

W. 

/A. 

»        INTERNAT.     FALLS.    MINN. 

JACKSON. 

'ISS. 

JACIrsONVILLE.     FLA. 

1015    MB 

989    ► 

6 

970    ^ 

B 

1C08    MB 

1019    ^ 

B 

SURFACE 

30 

U 

20.4 

67 

250 

5.4 

30 

246 

4.9 

79 

210 

3.1 

29 

360 

-    2.3 

85 

267 

2.9 

30 

94 

9.8 

35 

127 

1.2 

30 

5 

11.7 

92 

326 

3.1 

lOOO 

30 

143 

22.3 

76 

248 

4.7 

30 

155 

29 

114 

30 

158 

11.2 

74 

146 

2.1 

30 

159 

14.3 

76 

357 

4.5 

950 

30 

567 

19.3 

60 

119 

4.5 

30 

576 

6.6 

63 

256 

11.7 

29 

522 

-     1.8 

31 

275 

5.4 

30 

583 

11.6 

64 

184 

3.5 

30 

590 

'3.1 

68 

7 

2.9 

900 

30 

1.053 

16.0 

82 

99 

6.4 

30 

1.018 

4.6 

65 

2  76 

15.2 

29 

954 

-    2.0 

70 

264 

11.1 

30 

1,039 

10.1 

58 

262 

3.7 

30 

1,046 

1  1.4 

60 

272 

3.7 

850 

30 

1.537 

13.2 

79 

91 

6.2 

30 

1,483 

3.0 

58 

280 

16.5 

29 

1,408 

-    2.5 

62 

293 

13.6 

30 

1,514 

9.5 

46 

296 

5.4 

30 

1,524 

10.3 

45 

262 

6.8 

800 

30 

2.045 

10.6 

71 

100 

6.0 

30 

1.973 

1.0 

58 

280 

18.1 

29 

1,888 

-    3.9 

56 

296 

15.7 

30 

2,014 

7.1 

42 

275 

8.5 

30 

2.027 

9.4 

47 

266 

10.5 

750 

30 

2.584 

9.7 

42 

106 

5.2 

30 

2,490 

-    1.3 

55 

272 

20.4 

29 

2,395 

-    6.1 

55 

301 

17.9 

30 

2,540 

4,8 

42 

267 

13.0 

30 

2,553 

5.7 

40 

766 

1  3.8 

700 

30 

3.154 

7.2 

108 

30 

3,038 

-    3.8 

48 

279 

20.8 

29 

2,933 

-    8.9 

54 

294 

19.4 

30 

3,104 

2.1 

41 

284 

15,5 

30 

3,120 

3.1 

272 

15.9 

650 

29 

3.759 

4.9 

104 

5.1 

30 

3,620 

-    6.7 

45 

260 

23.1 

29 

3,501 

-12.0 

55 

292 

20.6 

30 

3,693 

-     1.1 

40 

261 

19.8 

30 

3, '11 

-       .2 

271 

19.2 

600 

29 

4.409 

1.3 

96 

2.5 

30 

4,241 

-10.1 

40 

277 

25.3 

29 

4.112 

-15.6 

54 

289 

24.7 

30 

4,334 

-     4.9 

37 

280 

22.9 

30 

4,354 

-    3.8 

275 

22.3 

550 

29 

5.098 

-    3.1 

352 

1.2 

30 

4,904 

-14.1 

38 

273 

26.6 

29 

4,761 

-19.5 

53 

288 

29.3 

30 

5,006 

-    8.9 

275 

25.6 

30 

5,025 

-    7.9 

275 

25.3 

500 

29 

5.653 

-    7.8 

314 

2.5 

30 

5.625 

-18.7 

38 

273 

32.8 

29 

5.466 

-24.2 

53 

263 

29.3 

30 

5,747 

-13.7 

277 

28.7 

30 

5,771 

-12.6 

276 

31.7 

450 

29 

6.660 

-13.4 

292 

5.8 

30 

6.399 

-24.3 

273 

35.2 

29 

6,218 

-29.4 

50 

261 

34.4 

30 

6,531 

-19.3 

272 

30.9 

30 

6,560 

-17.8 

277 

35.5 

400 

29 

7.551 

-19.8 

286 

10.1 

30 

7,250 

-30.6 

271 

36.1 

29 

7.057 

-35.6 

50 

2  79 

36.1 

30 

7,407 

-25.5 

270 

34.2 

30 

7,441 

-24.0 

2  74 

40.6 

350 

28 

8,529 

-26.7 

284 

17.9 

30 

8,186 

-37.4 

270 

40.0 

29 

7,974 

-42.1 

280 

41.8 

30 

3,361 

-32.5 

268 

42.3 

30 

8,402 

-31.0 

273 

46.8 

300 

28 

9.623 

-35.0 

282 

23.9 

30 

9,235 

-44.2 

271 

45.3 

29 

9,002 

-46.6 

281 

43.3 

30 

9,429 

-40.7 

268 

49.0 

30 

9,478 

-39.2 

269 

56.3 

250 

28 

10.868 

-45.0 

289 

34.2 

30 

10,438 

-51.2 

271 

52.6 

29 

10,186 

-53.9 

283 

47.6 

30 

10,644 

-4  9.5 

267 

57.5 

29 

10,707 

-4  7.7 

270 

65.3 

200 

28 

12.323 

-55.9 

289 

34.8 

30 

11,869 

-56.6 

270 

59.1 

29 

11,612 

-55.1 

236 

48.6 

30 

12,075 

-57.2 

264 

63.7 

28 

12,152 

-56.3 

275 

73.6 

175 

28 

13.161 

-61.7 

288 

32.1 

30 

12,714 

-57,4 

273 

55.2 

29 

12,463 

-54.8 

287 

42.7 

30 

12,913 

-60.0 

262 

59.8 

27 

12,994 

-6  0.4 

276 

73.6 

150 

26 

14,103 

-67.1 

287 

28.7 

30 

13,686 

-58.8 

273 

49.9 

28 

13,451 

-55.0 

262 

38.3 

30 

13,869 

-62.5 

264 

52.8 

27 

13,946 

-63.7 

276 

63.5 

125 

26 

15,187 

-72.4 

288 

22.0 

30 

14,824 

-60.6 

272 

40.0 

26 

14,615 

-55.5 

283 

30.5 

30 

14,986 

-65.3 

266 

44.7 

27 

15,057 

-66.4 

278 

52.8 

100 

28 

16,485 

-76.5 

285 

13.4 

29 

16,207 

-62.6 

274 

35.9 

27 

16,033 

-56.5 

287 

24.9 

30 

16.337 

-67.1 

270 

36.9 

27 

16,400 

-66.4 

276 

40.8 

80 

28 

17,771 

-75.1 

291 

4.7 

29 

17.582 

-62.7 

276 

27.6 

26 

17,447 

-57.0 

291 

18.8 

30 

17.661 

-67.2 

266 

22.9 

25 

17,736 

-67.9 

276 

24.9 

70 

27 

18,553 

-71.6 

347 

1.6 

28 

16.406 

-62.2 

277 

22.5 

26 

13,295 

-57.7 

283 

17.3 

30 

18.494 

-66.0 

268 

16.9 

25 

18,550 

-66.0 

283 

19.2 

60 

27 

19,472 

-67,4 

74 

1.7 

28 

19.357 

-61.7 

277 

16.9 

26 

19.262 

-58.7 

292 

15.3 

30 

19,427 

-63.8 

273 

14.6 

25 

19,431 

-6  3.7 

286 

13.4 

50 

27 

20,582 

-63.1 

244 

1.4 

28 

20.468 

-60.8 

283 

14.4 

26 

20.407 

-58.6 

295 

14.4 

29 

20,547 

-62.1 

269 

12.2 

25 

20,606 

-61.1 

284 

11.8 

40 

26 

21.969 

-58.8 

275 

5.1 

27 

21.878 

-59.4 

280 

14.2 

25 

21,809 

-58,7 

297 

12.6 

28 

21,933 

-59.9 

272 

12.2 

25 

22,001 

-57.9 

279 

9.1 

30 

26 

23.795 

-54.1 

266 

13.4 

26 

23.601 

-56.6 

278 

14.0 

23 

23,614 

-58.0 

303 

12.4 

28 

23.747 

-55.6 

274 

17.5 

25 

23,334 

-53.0 

270 

17.9 

25 

26 

24.970 

-51.7 

274 

16.1 

26 

24.850 

-55.6 

275 

17.7 

23 

24,764 

-57.6 

302 

13.4 

28 

24,916 

-53.0 

267 

22.7 

24 

25,01= 

-49.9 

266 

26.4 

20 

25 

26.424 

-49.2 

267 

17.5 

26 

26.278 

-53.1 

277 

22.5 

22 

26,179 

-56.7 

303 

12.8 

27 

26.366 

-49.9 

274 

30.3 

24 

26,486 

-47.1 

268 

31.9 

15 

21 

26.330 

-46.4 

266 

21.2 

21 

28.134 

-50.3 

274 

32.1 

21 

28,00] 

-56.4 

307 

16.7 

25 

28,268 

-46.3 

275 

42.9 

22 

28,394 

-4  4.5 

269 

38.9 

10 

11 

31.084 

-42.2 

269 

25.1 

12 

30.775 

-47,6 

13 

30,599 

-55.6 

297 

19,6 

6 

30,983 

-43.7 

18 

31.149 

-36.7 

271 

47.8 

7 

5 

33.546 

-38.5 

14 

32,896 

-53.3 

285 

28.7 

15 

33.647 

-33.7 

266 

60.8 

5 

35.893 

-30.5 

JOHNSTON     IS..    PACIF 

C    AREA 

KING    SALMON 

ALA 

SKA 

t          KOROP.    CAROl 

INE 

S. 

KOIZEBUE.    / 

LASK 

i 

LAKE    CHARLf 

S.    L 

, 

1014    MB 

1004    ► 

B 

1008    ► 

B 

1016    ^ 

*B 

1019    " 

B 

SURFACE 

29 

3 

25.9 

83 

98 

10.3 

30 

15 

-14,6 

74 

348 

10.1 

30 

30 

28,5 

81 

62 

4.5 

30 

5 

-19.9 

69 

67 

5.4 

29 

5 

12.4 

85 

71 

3.1 

1000 

29 

123 

24.7 

82 

93 

12.6 

30 

45 

358 

11.5 

30 

101 

27.6 

80 

64 

4.9 

30 

125 

75 

5.6 

29 

155 

15.4 

66 

90 

5.  1 

950 

29 

57n 

20.9 

82 

92 

15.3 

30 

441 

-10.1 

58 

18 

18.1 

30 

553 

23.6 

79 

75 

7.2 

30 

513 

-13.3 

58 

54 

4.1 

29 

589 

14.3 

56 

114 

4,9 

900 

29 

1.038 

17.9 

82 

92 

15.3 

30 

857 

-    9.6 

50 

19 

16.5 

30 

1,027 

20.9 

76 

81 

3.5 

30 

925 

-13.7 

54 

1 

4.5 

29 

1.046 

12.7 

48 

204 

1.2 

850 

29 

1.526 

15.1 

76 

92 

12.8 

30 

1  .298 

-    9.2 

43 

8 

13.6 

30 

1,521 

18.6 

66 

85 

9.5 

30 

1,359 

-14.3 

51 

351 

6.2 

29 

1.525 

11.2 

47 

284 

6.2 

800 

29 

2.038 

13. C 

67 

89 

10,1 

30 

1.767 

-10.2 

38 

3 

12.2 

30 

2,040 

15.6 

63 

83 

10.5 

30 

1,818 

-15.2 

46 

347 

7.0 

29 

2.030 

8.9 

46 

287 

9.9 

750 

29 

2.577 

10.6 

54 

91 

9.5 

30 

2.260 

-12.6 

39 

357 

U.l 

30 

2,585 

13.0 

68 

84 

12.0 

30 

2,301 

-16.8 

47 

346 

6.9 

29 

2.562 

6.6 

43 

285 

11.1 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

80 

70 

60 

50 

40 

30 

25 

20 

15 

10 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
28 
28 
27 
26 
26 
26 
26 
21 

3.151 
3.756 
4,405 
5,093 
5,847 
6,654 
7,547 
6,527 
9,624 
10,674 
12,335 
13,175 
14,115 
15,194 
16,478 
17,766 
16,534 
19,453 
20,565 
21.951 
23.774 
24.954 
26.416 
28.319 
31. 1536 

7.4 

4.1 

.5 

-  3.4 

-  7.9 
-13.0 
-19.2 
-26.1 
-34.3 
-43.8 
-55.1 
-61.4 
-67.9 
-74.1 
-79.0 
-76.0 
-72.0 
-66.9 
-63.2 
-59.5 
-54,0 
-50.6 
-46.7 
-46.1 
-42.6 

51 
42 
38 
37 
33 

95 
107 
118 

75 

21 
251 
263 
245 
257 
250 
257 
266 
270 
264 
269 
350 
354 

36 
255 
262 
2  74 
271 
269 
259 
258 

7.8 

5.6 

3.1 

2.7 

.8 

1.7 

6.6 

17.1 

19.2 

30.7 

34.0 

32.4 

27.8 

21.6 

9.3 

1.7 

2.3 

1.9 

2.1 

10.7 

16.7 

18.6 

19.0 

25.8 

28.6 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
26 
22 
11 

2.736 
3.339 
3.936 
4.567 
5.255 
5.993 
6.810 
7.707 
8.720 
9.699 
11,342 
12,210 
13,223 
14,412 
15,666 
17,321 
18,191 
19,191 
20.372 
21,816 
23,672 
24,848 
26,312 
26.190 
30.902 

-15.2 
-18.4 
-22.0 
-25.9 
-30,1 
-35.2 
-4  0.9 
-46.1 
-50.9 
-52.9 
-51.4 
-50.7 
-50.7 
-50.1 
-50.4 
-51.1 
-51.3 
-51.5 
-52.0 
-52.6 
-52.7 
-53.1 
-53.1 
-53.7 
-54.6 

37 
33 
34 

37 

350 
348 
341 
337 
331 
310 
302 
294 
298 
292 
291 
290 
284 
282 
277 
279 
277 
277 
278 
2  76 
263 
288 
300 
306 

9.7 

9.1 

8.7 

8.7 

7.6 

8.9 

11.5 

14.4 

17.1 

21.6 

21.8 

20.4 

21.2 

19.6 

19.6 

19.6 

19.2 

19.4 

18.3 

19.0 

19.0 

17.1 

16.1 

20.0 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
29 
29 
28 
27 
27 
26 
25 
24 
20 
13 

3,164 
3,775 
4,430 
5,124 
5.834 
6.698 
7.602 
8,595 
9,707 
10,973 
12,447 
13,291 
14,232 
15,304 
16,572 
17,837 
18,621 
19,550 
20,662 
22,099 
23,954 
25,140 
26,604 
28,510 
31,259 

9.9 
6.4 
2.7 

-  1.3 

-  5.6 
-10.4 
-16.2 
-22.7 
-31.1 
-41.4 
-53.6 
-61.1 
-68.5 
-76.3 
-81.3 
-75.6 
-69.6 
-64.2 
-58.6 
-54.7 
-52.3 
-50.3 
-47.3 
-4  5.5 
-40.5 

55 
52 
47 
45 

40 

88 

86 

89 

88 

89 

92 

89 

93 

99 

90 

90 

90 

89 

84 

90 

87 

66 

260 

279 

278 

267 

271 

266 

257 

13.2 
15.9 
17.3 
17.7 
1°.2 
19.0 
17.9 
13.3 
17.7 
20.6 
21.0 
21.0 
21.2 
18.3 
13.5 
13.8 
3.1 
11.5 
16.7 
23.7 
26.6 
24.1 
30.1 
33.2 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
28 
27 
26 
21 
6 

2,820 
3,359 
3,950 
4,567 
5,246 
5.970 
6.771 
7,653 
3,647 
9,604 
11,230 
12,069 
13.084 
14.261 
15,703 
17,142 
18,007 
18,991 
20,161 
21,589 
23,437 
24,618 
26,055 
27,959 
30.499 

-19.7 
-22.6 
-26.3 
-30.3 
-?4.6 
-39.6 
.44.8 
-5  0.4 
-55.6 
-56.4 
-53.8 
-53.1 
-52.6 
-52.4 
-52.7 
-53.3 
-'3.5 
-54.0 
-54.2 
-55.0 
-55.8 
-56.1 
-56.7 
-56.7 
-56.2 

44 
43 
46 
49 
46 

349 
345 
323 
309 
295 
289 
265 
275 
274 
273 
272 
2  70 
268 
266 
264 
264 
263 
266 
265 
264 
266 
267 
269 
272 

8.2 
8.5 
7.8 
6.9 
6.5 
10.7 
15.0 
17.5 
19.0 
20.4 
19.3 
20.8 
21.8 
23.5 
24.7 
28.0 
29.7 
31.7 
34.6 
37.7 
42.3 
45.1 
46.8 
57.7 

29 

29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
26 
26 
26 
26 
28 
28 
28 
28 
28 
28 
28 
23 

3.127 
3.721 
4.364 
5.040 
5.786 
6.583 
7.456 
8.417 
9.492 
10.718 
12.158 
12.995 
13.947 
15.059 
16.401 
17,736 
16,550 
19,477 
20,600 
21,992 
23,618 
24,995 
26,456 
28,370 

3.7 
.8 

-  3.2 

-  7.2 
-11.9 
-17.8 
-24.0 
-31.0 
-39.1 
-48.1 
-56.8 
-60.6 
-63.3 
-66.4 
-68.8 
-68.7 
-67.1 
-64.0 
-61.8 
-58.7 
-54.1 
-51.5 
-48.1 
-44.1 

39 
30 

282 
276 
275 
275 
270 
269 
267 
2  70 
265 
266 
266 
269 
2  70 
268 
271 
271 
272 
264 
275 
271 
266 
269 
266 
263 

12.8 
15.3 
13.4 
20.2 
24.5 
30.3 
34.8 
45.3 
51.9 
60.8 
66.6 
66.2 
63.1 
49.5 
35.7 
23.5 
16.9 
12.0 
9.9 
10.5 
15.0 
21.4 
26.0 
35.2 

7 

6 

33,440 

-40.5 

See    refereace    oote    at    eod   of    table 


RAWINSONDE  DATA 

Aveiage  monthly  values 


NOVEMBER  1963 


LANDER.  WYO. 
828  MB 


LI  HUE.  HAWAI  I 

1013  MB 


LtTTLE  ROCK.  ARK 
1010  MB 


MCGRaTH.  ALASKA 
1000  MB 


II 


Vi 


SURFACE 
lOOC 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 


250 
200 
175 
150 
125 
100 


it»909 
5.6'»n 

7.267 
6.201 
9, 245 
10. '.32 
11.840 
12.674 
13.638 
14.775 
16.166 
17.555 
18.380 
19.347 
20.488 
21.88' 
23,701 


37.9 
41.6 
42.5 


3.676 
4.319 
4.986 
5.72? 
6.49" 
7.366 
8.310 
9.365 
10.571 
11 .999 
12.840 
13.804 


20.568 
21 .960 
23.768 


337 

3 

9 

359 

5 

1 

338 

3 

5 

284 

2 

3 

293 

4 

3 

276 

6 

2 

269 

10 

3 

272 

13 

4 

264 

16 

9 

266 

18 

6 

263 

70 

2 

268 

7? 

1 

275 

76 

0 

782 

3? 

7 

?7e 

■>7 

3 

274 

37 

9 

270 

35 

9 

269 

35 

5 

770 

31 

9 

272 

21 

4 

271 

15 

5 

097 

-66 

8 

18'' 

-71 

6 

488 

-75 

7 

770 

-74 

5 

561 

-71 

5 

480 

-67 

3 

589 

-63 

7 

967 

-59 

9 

161 

9 

1 

590 

9 

6 

.036 

8 

5 

.508 

7 

3 

.005 

5 

0 

.529 

2 

5 

.086 

2 

,676 

-  2 

9 

.308 

-  6 

4 

,978 

-10 

4 

,717 

-15 

2 

,491 

-20 

9 

,361 

-77 

2 

,309 

-34 

3 

.369 

-42 

5 

,578 

-51 

0 

.008 

-57 

n 

.84" 

-59 

1 

.807 

-67 

2 

,929 

-63 

9 

.290 

-64 

6 

.647 

-65 

6 

.466 

-64 

6 

.401 

-63 

7 

.527 

-62 

1 

.909 

-59 

7 

.720 

-56 

5 

.881 

-54 

0 

.313 

-57 

3 

.171 

-48 

7 

259 

6 

Q 

276 

9 

7 

304 

17 

0 

297 

13 

8 

296 

18 

1 

786 

21 

2 

786 

24 

5 

287 

28 

6 

56.-7 
52.3 

45.8 


3.943 
4,567 
5,255 
5,981 
6,802 
7,605 
8,699 
9,866 
11,304 
12.171 
13.174 
14.361 
15.81' 
17.266 
18.131 
19.132 
20.313 
21.752 
73.594 
24.757 


MAJURO.    MARSHALL 
1010   m 


MARCUS     IS..    N.     PACIF IC 
1015    MB 


HEDFORD.    OREG. 
971    MB 


MIDLAND.    TEXAS 
917    MR 


SURFACE 

30 

1000 

30 

950 

30 

900 

30 

850 

30 

30c 

30 

750 

30 

700 

30 

650 

30 

60C 

30 

550 

30 

500 

30 

45C 

30 

400 

30 

350 

30 

300 

30 

250 

30 

200 

30 

175 

30 

150 

30 

125 

30 

100 

30 

80 

29 

70 

79 

60 

29 

50 

29 

4U 

20 

30 

26 

25 

23 

20 

19 

15 

14 

10 

12 

7 

5 

92 

537 
1.017 
1.511 
2.029 
2.566 
3,15' 
3,763 


16.61' 
17,885 
18.673 
19.611 
20,743 
22,154 
24,009 
25,197 
26,667 
28,576 
31,329 


598 

-71 

716 

-29 

980 

-40 

472 

-52 

320 

-59 

265 

-67 

143 

74 

1 

591 

20 

6 

! 

0'7 

17 

2 

1 

545 

15 

2 

2 

057 

13 

3 

2 

601 

11 

0 

3 

171 

8 

5 

3 

781 

5 

3 

5,875 
6,688 
7,575 
8,555 
0,550 
10,901 
12.366 
13.211 
14.150 
15.746 


.542 


I7.820 
18.610 
19.520 


-60.1 
-66.3 
-72.6 


17.1 
20.0 
23.1 


485 

3 

9 

975 

1 

3 

40ri 

-  1 

5 

040 

-  4 

0 

618 

-  6 

9 

242 

-10 

6 

904 

-14 

4 

674 

-19 

7 

-53.2 
-58.7 
-59.0 
-59.1 
-50.1 
-60.0 

-60.3 


.047 
.529 
.037 
.575 
.142 


5.826 
6.627 
7.513 
8.484 
9.573 


10. 


12.766 
13.101 
14.042 


17.751 
18,553 
19.468 
20.584 
31 .976 
23.609 


12.3 

10.5 
9.0 


-71.4 
-78,7 
-36.0 
-45.6 
-56.9 
-62.4 
■  6  7.1 
-70.8 
-73.4 
■77.3 


211 

7 

7 

267 

5 

4 

767 

7 

6 

255 

11 

1 

755 

17 

4 

258 

16 

7 

259 

20 

6 

265 

23 

1 

265 

27 

7 

764 

31 

9 

265 

39 

6 

771 

48 

8 

272 

54 

6 

2  74 

60 

7 

774 

56 

5 

772 

55 

2 

272 

43 

7 

773 

31 

7 

276 

18 

1 

274 

12 

0 

786 

7 

8 

290 

7 

0 

270 

9 

1 

771 

11 

7 

763 

14 

6 

764 

19 

2 

767 

21 

2 

767 

26 

2 

1 

030 

10 

5 

1 

507 

10 

8 

2 

Oil 

9 

0 

2 

542 

5 

9 

3 

104 

2 

8 

3 

698 

- 

7 

4 

335 

-  4 

5 

5 

Oil 

-  9 

1 

5 

745 

-14 

0 

6 

511 

-19 

6 

7 

401 

-25 

8 

8 

354 

-33 

1 

9 

421 

-41 

2 

10 

636 

-49 

6 

12 

071 

-57 

0 

17 

9n 

-59 

9 

13 

869 

-62 

1 

14 

987 

-65 

3 

16 

339 

-67 

7 

17 

679 

-68 

0 

18 

492 

-6  7 

0 

19 

417 

-65 

0 

20 

533 

-63 

1 

71 

913 

-61 

1 

73 

717 

-57 

5 

24 

877 

-54 

8 

76 

313 

-52 

2 

28 

199 

-48 

7 

30 

897 

-44 

0 

33 

337 

-39 

0 

35 

633 

-35 

3 

MONTGOMERY.    A 

1012  MB 


SURFACE 

29 

1000 

29 

950 

29 

900 

29 

850 

29 

800 

29 

750 

29 

7C0 

29 

650 

29 

600 

29 

550 

29 

500 

20 

450 

29 

400 

29 

350 

29 

300 

29 

250 

29 

200 

29 

175 

28 

150 

28 

125 

28 

100 

28 

80 

28 

70 

28 

60 

28 

50 

28 

40 

28 

30 

76 

25 

74 

20 

22 

15 

16 

10 

7 

5 

NASHVILLE.  TENN. 
997  MB 


AP.     IDLEWILD 


NOMF.    ALASK 
1014    MB 


61 
159 
587 
1.038 
1.512 
2.01? 
7.539 
3.100 
3.691 
4.326 
5.00n 
5.734 
6,523 
7,392 
8,344 
9,411 
10,628 
12,068 
17.908 


866 


14.984 
16.335 
17.680 
18.493 
19.424 
20.545 


26.364 
78.260 


532 

6 

8 

978 

4 

5 

1 

442 

7 

5 

1 

931 

5 

2 

445 

-  1 

5 

2 

995 

-  4 

I 

3 

571 

-  7 

5 

4 

196 

-11 

0 

4 

857 

-14 

Q 

5 

576 

-19 

6 

6 

343 

-74 

8 

7 

198 

-30 

0 

8 

132 

-37 

5 

12 

660 

-56 

9 

13 

634 

-58 

7 

14 

770 

-59 

4 

16 

174 

-60 

1 

17 

564 

-60 

8 

18 

394 

-60 

9 

19 

357 

-60 

5 

70 

490 

-59 

6 

21 

387 

-58 

7 

23 

699 

-57 

4 

24 

853 

-56 

3 

26 

274 

-54 

1 

28 

132 

-50 

9 

30 

794 

-45 

6 

33 

177 

-42 

6 

35 

477 

-35 

8 

177 
153 
573 
1.020 
1,487 
1.979 
2.499 
3,051 
3.632 
4,261 
4,926 
5,65' 


9,284 
10,489 
11,924 
12,767 
13,733 
14,865 
16.237 
17.600 
18.425 
19.362 
70.486 
71.871 
73.680 
74.839 
76.770 
78.139 
30.819 
33.748 
35.547 


-61.9 
-60.0 
■56.9 
-55.2 
-52.9 
-49.9 
-44.4 
-41.1 


256 

8 

132 

2 

3 

240 

5 

7 

264 

8 

0 

773 

11 

3 

778 

13 

4 

777 

15 

0 

777 

16 

6 

779 

77 

3 

781 

75 

1 

779 

26 

8 

776 

31 

3 

773 

32 

4 

270 

34 

0 

269 

36 

5 

3 

579 

-  7 

2 

4 

701 

-11 

1 

4 

867 

-15 

3 

5 

578 

-19 

8 

6 

349 

-25 

1 

7 

199 

-30 

9 

8 

13' 

-37 

4 

9 

181 

-44 

8 

10 

383 

-51 

7 

11 

812 

-56 

1 

17 

560 

-56 

7 

13 

635 

-57 

7 

14 

781 

-50 

2 

16 

169 

-60 

9 

17 

556 

-61 

0 

18 

307 

-61 

0 

19 

'44 

-60 

6 

70 

481 

-59 

9 

71 

877 

-58 

9 

73 

688 

-57 

5 

74 

347 

-56 

1 

26 

271 

-54 

4 

15.7 
14.8 
15.2 
13.8 
15.9 
17.9 
22.9 


2.299 

2.819 

3,365 

3,955 

4,576 

5.256 

5.984 

6.791 

7.677 

8.675 

9.836 

11.26? 

17.173 

13.120 

14.301 

15.747 

17,190 

18,054 

19,045 

70,715 

71,648 

73.470 

24,636 

26,071 

77.826 


-15.5 

66 

9 
30 

-11.8 

55 

31 

-12.5 

54 

32 

-13.0 

54 

23 

-14.1 

52 

8 

-16.4 

47 

11 

-18.7 

41 

353 

-71.6 

38 

350 

-75.3 

37 

330 

-29.4 

36 

334 

-33.7 

332 

-38.2 

372 

-43.6 

317 

-49.3 

370 

-54.4 

317 

-56.0 

798 

-53.7 

290 

-52.5 

277 

-52.0 

778 

-51.9 

270 

-52.0 

268 

-52.6 

267 

-57.7 

269 

-53.3 

368 

-53.7 

267 

-54.3 

768 

-55.2 

?6R 

-55.8 

766 

-66.2 

267 

-58.8 

766 

Se«   refereace    oote   at   end   of    table 


RAWINSONDE  DATA 


Average  monthly  valu< 


NOVEMBER 

1963 

NORFOLK. 

VA. 

NORTH    PLATTE.     NEPR. 

•               OAKLAND,    CAL 1 F 

OKLAHOMA    CIT 

U    OKLA. 

OLYfPIA,    W 

ASH, 

1016    ^ 

e 

918    r 

«B 

1018 

fB 

972    MB 

1006    M 

B 

s 

■3 

Wiod 

£• 

fl 

Wind 

3 
9 

t 
^ 

Wind 

1 

1 

Wind 

1 

Wind 

2  0 

1 

1 

i 
1 

1 

> 

1 

a: 

0 

t 

1 

_  a 

1 

1 

i 

e 
(5 

1 

j 

1 

2  ■a 

— 

1 

1 
1 

a 

1 

1 

_  3 

it 

1 

J 

> 

1 

1 

^1 

h 

1 

1 

g 

1 

SURFACE 

30 

9 

7.8 

83 

258 

3.1 

30 

848 

-    2,8 

80 

344 

3.1 

30 

6 

9,6 

84 

108 

3.5 

30 

392 

7.0 

72 

190 

2.7 

30 

58 

6.2 

93 

196 

6.8 

1000 

30 

139 

10.8 

70 

263 

4,  ? 

30 

158 

30 

151 

11,5 

71 

129 

2.9 

30 

155 

30 

108 

198 

6.4 

950 

30 

563 

9.4 

65 

284 

7,4 

30 

572 

30 

575 

10.9 

63 

208 

2.7 

30 

581 

9.7 

57 

196 

5.6 

30 

526 

5.4 

80 

197 

13.8 

900 

30 

1.013 

7.1 

64 

277 

12.6 

30 

1,002 

2.1 

68 

321 

6.4 

30 

1,029 

9.1 

58 

232 

4.9 

30 

1.028 

9.4 

50 

230 

9.3 

30 

970 

3.4 

77 

212 

18.6 

850 

30 

1.482 

5.1 

57 

274 

13,8 

30 

1,467 

5.0 

43 

'15 

8.9 

30 

1,502 

7,3 

54 

244 

9.3 

30 

1.601 

8.0 

44 

257 

11.1 

30 

1,432 

1.0 

77 

223 

21.6 

800 

30 

1.976 

2.9 

54 

274 

15,3 

30 

1,961 

4.0 

34 

304 

11.8 

30 

2,000 

5.2 

48 

257 

10.1 

30 

2,000 

6.1 

41 

2  70 

12.8 

30 

1,918 

-     1.4 

72 

229 

23.3 

750 

30 

2.493 

.4 

49 

?t9 

16,7 

30 

2,481 

1,9 

33 

302 

16.3 

30 

2,519 

3.0 

44 

258 

13.2 

30 

2.524 

3,4 

36 

260 

15.5 

30 

2,428 

-    4.3 

67 

234 

26.6 

700 

30 

3.047 

-    2.5 

5? 

267 

19,4 

30 

3,037 

-     1,3 

35 

303 

18.6 

30 

3,081 

.1 

37 

267 

16.7 

30 

3.083 

,6 

36 

262 

16.5 

30 

2,971 

-7.4 

56 

238 

28.2 

650 

30 

3.628 

-     5.3 

47 

269 

2^7 

30 

3,618 

-    5,1 

35 

301 

20.8 

30 

3,664 

-    3,0 

36 

27! 

19.2 

30 

3.674 

-    2.7 

33 

268 

20.0 

30 

3,540 

-10.7 

51 

241 

31.9 

6O0 

30 

4.257 

-    8.8 

44 

270 

28.6 

30 

4,248 

-    9,1 

34 

299 

24.1 

30 

4,302 

-    6.6 

31 

2  74 

21.6 

30 

4.305 

-    6.5 

276 

21.2 

30 

4,157 

-14.2 

47 

244 

30.9 

550 

30 

4.921 

-12.7 

40 

268 

32,4 

30 

4,908 

-13.5 

35 

295 

27.0 

30 

4,968 

-10.8 

32 

268 

24,5 

30 

4.975 

-10.7 

276 

22.3 

30 

4,608 

-17.8 

43 

248 

32.1 

500 

30 

5.648 

-17.2 

269 

35,7 

30 

5,634 

-18.2 

34 

295 

29,1 

30 

5,703 

-16.1 

34 

265 

28.2 

30 

5.707 

-15.6 

272 

25.4 

30 

5,521 

-22.5 

41 

250 

35.4 

450 

30 

6.42' 

-22.5 

267 

37,3 

30 

6,403 

-23.9 

34 

295 

32.2 

30 

6,482 

-21.5 

36 

266 

33,0 

30 

6.485 

-2i,3 

276 

27.6 

30 

6,278 

-27.9 

44 

254 

36.7 

4O0 

30 

7.285 

-28.8 

261 

39.0 

30 

7,262 

-30.4 

36 

295 

35.2 

30 

7,349 

-27.8 

35 

267 

36,7 

30 

7.351 

-28.1 

278 

32.2 

30 

7,124 

-33.5 

43 

258 

46.6 

350 

30 

8.227 

-35.4 

262 

42,9 

30 

8,196 

-37.7 

295 

37,1 

30 

6,294 

-35.3 

38 

263 

36,3 

30 

8.294 

-35,7 

273 

35.9 

30 

8,049 

-39.8 

262 

52.4 

300 

30 

9.284 

-42.4 

264 

48,0 

30 

9,240 

-46.0 

293 

39.4 

30 

9,350 

-43,4 

272 

42,2 

30 

9.348 

-43.7 

273 

43.9 

30 

9,086 

-46.8 

258 

46,6 

250 

30 

10,495 

-49.7 

265 

53,8 

30 

10,430 

-54.2 

293 

46.0 

30 

10,552 

-52.5 

2  74 

39.4 

30 

10.553 

-61,3 

276 

49.0 

30 

10,276 

-63.1 

266 

46.0 

200 

30 

11.9'". 

-55.9 

266 

61.6 

30 

11,840 

-58.8 

287 

47.8 

30 

11,970 

-59.1 

276 

45.8 

30 

11 .979 

-57,7 

269 

56.3 

30 

11,701 

-56.3 

271 

37,6 

175 

30 

12.777 

-57.6 

270 

61.8 

30 

12,676 

-59.5 

264 

48.6 

30 

12,805 

-60.6 

276 

39.4 

30 

12.818 

-59.4 

274 

54.8 

30 

12,549 

-66.3 

267 

39,6 

150 

30 

13.746 

-69.3 

271 

52.8 

30 

13,639 

-59.9 

264 

43.9 

30 

13,764 

-60.9 

274 

38.5 

30 

13.779 

-61.3 

276 

51.7 

30 

13.530 

-55.9 

268 

37,7 

125 

30 

14.881 

-61.5 

270 

45.8 

30 

14,773 

-61,3 

280 

39.4 

29 

14,900 

-52.4 

266 

37.1 

30 

14.904 

-63.5 

273 

44.7 

29 

14.686 

-56.6 

272 

33.4 

100 

30 

16.260 

-62.6 

272 

37,9 

30 

16,155 

-62,1 

277 

30.5 

29 

16,275 

-63.4 

269 

31.9 

30 

16.268 

-65.1 

271 

36.3 

29 

16,103 

-56.5 

271 

28.6 

80 

30 

17.634 

-63.4 

270 

28,2 

30 

17,537 

-62,2 

261 

22.0 

27 

17,640 

-63.4 

269 

23.3 

30 

17.627 

-65.3 

276 

29.7 

29 

17,518 

-56.0 

269 

20.2 

70 

30 

18.463 

-62.7 

273 

23.1 

30 

18,365 

-61,7 

261 

19.2 

27 

18,469 

-62.7 

271 

18.3 

30 

18,447 

-65.0 

277 

22.5 

29 

16,368 

-57.0 

271 

17.3 

60 

29 

19.40C 

-61.5 

274 

16,7 

30 

19,316 

-61,2 

289 

15.2 

27 

19,413 

-62.1 

271 

13.8 

29 

19,362 

-63.7 

286 

15.9 

28 

19,342 

-56.9 

277 

16.5 

50 

29 

20.54? 

-6  0.; 

274 

14,2 

30 

20,450 

-60,3 

288 

1  l.n 

27 

20,543 

-60.8 

273 

10.9 

27 

20,503 

-62.2 

2-'2 

11.1 

28 

20,496 

-56.9 

284 

11.1 

40 

29 

21.->4n 

-58.6 

274 

12,6 

29 

21,844 

-59, » 

294 

8,7 

27 

21,935 

-59.7 

287 

8.5 

27 

21,B»6 

-60.6 

274 

13.4 

26 

21,911 

-56.9 

268 

8.5 

30 

29 

23.759 

-56.1 

2  70 

14, B 

28 

23,650 

-58,1 

305 

9.1 

25 

23,743 

-57.7 

277 

7.0 

26 

23,667 

-57.9 

265 

11.8 

22 

23,737 

-65.7 

265 

8.7 

25 

27 

24.920 

-54.5 

277 

18.3 

27 

24,805 

-56,6 

31! 

8.4 

24 

24,901 

-56.0 

281 

7.0 

26 

24,842 

-65.9 

283 

16.1 

18 

24,398 

-55,9 

295 

6.4 

20 

24 

26.357 

-51.3 

2  70 

27,0 

27 

26,224 

-55.1 

302 

11.7 

24 

26,325 

-54.5 

283 

11,3 

24 

26,265 

-53.4 

279 

20.4 

15 

26,311 

-56,0 

274 

10.9 

15 

14 
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24 
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30 
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30 
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81 
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30 

39 
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74 

55 
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30 

20 

3.7 

65 

339       2,1 
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30 
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30 
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30 
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30 

87 

28.5 

74 

64 

4.9 

30 
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30 
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4.6 

65 
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5.8 

30 

566 

5.8 

64 
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10.5 

30 
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5.3 

74 
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11.5 

30 

534 

24.2 

77 

77 

8,0 

30 

531 

3.5 

72 

275       3.5 

90  0 

30 

999 

5.2 

52 

296 

11.7 

30 

1.010 

4.4 

59 

276 

14.8 

30 
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3,2 

72 

272 

17.9 

30 

1,014 

21.1 

78 

80 

10,1 

30 

966 

1.8 

74 

264       8.7 

850 

30 

1.465 

3.8 

48 

297 

12.8 

30 

1.474 

2.5 

52 

282 

14.8 

30 

1,461 

1,5 

65 

276 

18.5 

30 

1,508 

16.3 

74 

76 

11,3 

30 

1,426 

.3 

71 

270    10.7 
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30 
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2.1 

44 
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13,2 

30 

1.963 

.6 

47 
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30 
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,6 

64 
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30 
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68 

76 
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1,911 

-    1.3 

05 
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30 

2.473 

39 
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15.5 

30 

2.478 

-    1,5 

43 

284 

17.9 

30 

2,462 

-    2.8 

59 
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19.6 

30 

2.566 

13.1 

60 

79 

10,5 

30 

2,426 

-    3.6 

65 

272    17.1 

700 

30 

3.024 

-    2.9 

35 

291 

18.5 

30 

3.026 

-    4,4 

43 

285 

20,6 

29 

3,010 

-    5,4 

54 

276 

22.3 

30 

3.152 

10.3 

53 

84 

11.8 

30 

2,967 

-    6.1 

64 
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21.4 
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30 

3.600 

-    6.2 

32 

295 

20,8 

30 

3.602 

-    7.7 

44 

285 

21,8 

29 

3,585 

-    8,3 

48 
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24.3 

30 

3.759 

7.0 

47 

81 

13.2 

30 

3,542 

-    9,2 

61 
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24.5 
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30 

4.231 

-    9.9 

297 

23.9 

30 

4.225 

-11.6 

45 
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29 
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-11,9 

43 
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27.8 

30 

4,420 

3.2 

48 

79 

17.3 

30 

4,160 

-12,5 

57 
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27.4 
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30 

4.888 

-14.1 

298 

28.9 

30 

4.884 

-15.5 

41 

285 

27,2 

29 

4,863 

-15,9 

45 

277 

31.7 

30 

5,11? 

-       .6 

46 

80 

17.9 

30 

4,816 

-16.3 

52 

268 

30.6 
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30 

5.615 

-ie.9 

35 

294 

34,2 

30 

5.600 

-20,2 

36 
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30,5 

29 

5,581 

-20,6 

46 

277 

32.  1 

30 

5.876 

-    4,9 

35 

82 

18.6 

30 

5,532 

-20.8 

48 

269 

32.2 
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30 

6.381 

-24.5 

37 
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35.2 

30 

6.365 

-25.5 

278 

34,4 

29 

6.348 

-26.0 

43 
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33.0 

30 

6.695 

-    9.7 

32 

83 

20.4 

30 

6,297 

-26.0 

47 

259 

'4.4 
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30 

7.239 

-31.0 

36 
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37.7 

30 

7.216 

-31.6 

277 

38,7 

29 

7,196 

-32.1 

274 

37.9 

30 

7.601 

-15.1 

81 

20.0 

30 

7,147 

-32.0 

45 

265 

'6.9 
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30 

8.172 

-38.1 

295 

39,2 

30 

8,147 

-38.4 

276 

36,9 

29 

6,127 

-38.4 

2  74 

42.9 

30 

8.596 

-21.9 

82 

16.1 

30 

8,077 

-38.9 
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41.2 
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30 
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-46.1 

291 

41,4 

30 
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-45.3 

279 

43,5 

29 
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-45.3 
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41.2 

30 
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90 

17.1 

30 
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-45.7 
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43.1 
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30 
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30 
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-52.1 
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46,2 

29 
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-52.0 
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30 
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16.9 

29 
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52.1 
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29 
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-57.1 
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30 
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271 
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29 
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30 
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29 
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30 
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29 
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30 
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-55.6 
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45.5 
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29 

13.634 

-59. n 
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42.3 

30 

13.639 

-58.1 

274 

47,2 

29 

13.624 

-57.6 

27? 

44.5 

30 

14,251 

-67.8 

91 
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29 

13,580 

-56.4 

269 

40.2 
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29 

14.776 

-59.5 

2  79 

38.5 

30 

14.784 

-59.2 
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40,2 

29 

14,771 

-59.0 
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39.8 

30 
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-75.5 
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16.9 

29 

14,733 

-57,7 
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29 
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30 
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30 
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266 

29.7 
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30 
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29 
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28 

17,543 

-68,6 
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29 
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30 
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29 
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30 
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-69.1 
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5.6 

28 

18,385 
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17.  1 

60 

29 
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30 
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29 
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-60.2 
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17.1 

29 
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28 
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13.6 
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29 

20.472 
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13,6 

30 
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-60,2 
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12.6 

29 

20.475 

-60.1 
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13.4 

28 

20.72! 

-59,1 

269 

20.2 

26 

20,494 

-56.8 
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12.8 

40 

28 

21.860 

-59,8 

295 

11,3 

30 

21,878 

-59,2 

292 

11,8 

29 
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287 

13.2 

27 
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-55,2 
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27.6 

26 
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-58.6 

284 

11.3 

30 

26 

23.669 

-57.8 
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12,2 

30 

23.690 

-57.1 
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10,1 

28 
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11,3 

25 
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25 
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25 

26 
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27 
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24 
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22 
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280 

15.2 

20 

26 

26.24n 

-55.3 

302 

15,0 

29 

26,275 

-53.9 
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9 
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82 
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30 
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72 
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30 
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30 
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72 
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30 
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74 

55 

11.5 

30 
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76 
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30 
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30 
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5.6 

30 
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59 
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12,4 

30 
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70 
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30 
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4.9 

73 
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30 
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4.1 

39 

310 
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30 
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.6 

53 
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13.6 

30 
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50 
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71 
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30 
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66 
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30 
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43 
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69 
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39 
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30 
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30 

3.024 

-    3.3 
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30 
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58 
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23,7 
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37 
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46 
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46 
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30 
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43 
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30 
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38 
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30 
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38 
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31.5 

30 
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45 
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9.9 

30 

5.570 

-20.6 

49 
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39.4 

30 

6,664 

-17.9 

44 

269 

25.6 
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30 

6.367 

-25,7 

37 

284 

38.9 

30 

6,278 

-28.3 

38 

267 

34.2 

30 

6,041 
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11.8 

30 
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51 
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125 

100 

80 

70 

60 

50 

40 

30 

25 

20 

15 

10 

30 
30 
30 
30 

7,216 
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30 
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30 
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53 
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46.6 

30 
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-55.2 

286 
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30 
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30 
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-51.9 
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30 
30 
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10.349 
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49 

257 
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30 
30 
30 
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9,305 
10,497 
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40.4 

29 
29 
29 
29 
29 
29 
28 
28 
27 
25 
25 
23 
20 
5 

11.778 
12.615 
13.582 
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16.116 
17,506 
18.345 
19.302 
20.444 
21.840 
23.649 
24.796 
26.211 
28,119 

-59.1 
-59.2 
-59.1 
-59.6 
-60,6 
-60.2 
-60.1 
-60,0 
-59,6 
-59,4 
-57.8 
-57.4 
-56.2 
-51,3 

286 
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280 
280 
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281 
284 
291 
307 
331 
336 
322 

51,9 

46.2 

45.1 

38.9 

31.9 

24.5 

20,2 

14,4 

11.8 

9,9 

8,5 

8.0 

7.2 

30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
27 
27 
27 
19 
5 

11,682 
12,531 
13,508 
14,662 
16.068 
17.467 
18.306 
19.269 
20,411 
21,807 
23,610 
24,757 
26,167 
28,040 
30,664 

-56.5 
-56.1 
-56.6 
-57.5 
-58.9 
-59.1 
-59.2 
-59.4 
-59.3 
-59,5 
-58,7 
-57.9 
-56.6 
-54.3 
-53.2 

284 
282 
281 
261 
280 
281 
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296 
302 
310 
314 
316 
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46.6 
44,1 
41.6 
34.8 
26,6 
23,9 
19,4 
15,5 
12,6 
10,5 
12,0 
12,2 
14.0 
14.2 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
26 
23 
14 
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12,238 
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14,422 
15,873 
17,322 
18,192 
19,187 
20,367 
21, 8K 
23,677 
24,85  3 
26,296 
26,187 
30,888 

-52.9 
-52.0 
-51.3 
-51.0 
-51.3 
-51.6 
-51.8 
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-52.3 
-52.7 
-52.8 
-53.0 
-53.2 
-53,4 
-53.1 
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264 
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263 
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272 
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2  76 
293 

19.2 
20.4 
18.5 
18.8 
20.0 
21.2 
19.6 
19.8 
19.8 
20.0 
19.8 
20.6 
19.0 
13.6 

30 
29 
28 
28 
28 
27 
27 
27 
27 
27 
23 
22 
14 
6 

11.767 
12.611 
13.579 
14,731 
16,139 
17,543 
16,388 
19,356 
20,505 
21,911 
23,735 
24,896 
26,330 
28,127 

-57.6 
-57.7 
-57.0 
-57.5 
-58.0 
-57.8 
-57.7 
-58.1 
-68.1 
-57.5 
-56.2 
-55.8 
-54.8 
-56.0 
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272 
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322 

46.4 

42.2 

40.0 

35.7 

27.2 

21.6 

18.5 

14,4 

10.5 

8.7 

7.4 

7.2 

6.4 

30 
30 
30 
30 
30 
30 
30 
29 
28 
27 
27 
22 
20 
17 
11 

11,907 
12,743 
13.704 
14,837 
16,220 
17,602 
16,437 
19,383 
20,571 
21,920 
23,730 
24,884 
26,305 
28,147 
30,767 

-58,9 
-60.2 
-60.5 
-61,2 
-61.2 
-62.1 
-61.7 
-61.1 
-60.1 
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-57,5 
-56.1 
-55.1 
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-60.9 
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315 
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291 

41  .4 

42.3 

38.7 

35,7 

26.9 

22,0 

19.6 

14.2 

9.7 

6,0 
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7,0 

6.2 

12.8 
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SAN    JUAN.    F 

.    R. 

SANTA    MONICA 

CALIF. 

SAULT    STE.    MARIE.    MICH. 

989    1 

B 

1002    MB 

1014    MB 

1012    MB 

965    "B 

f 

A 

"3 

Wind 

2 

Wind 

3 

Wind 

ja 

P 

Wind 

A 

1 

Wind 

0* 

.^ 

tT" 

& 

A 

% 

« 

a: 

oi 

t> 

11 

ll 
Jl 

s 
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1 
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s 

1 

a 

1 

_  a 

if 

I 
1 

1 
1 
1 

1 

1 
1 

o 
\ 

1 

_    S 

w 

JX 

1 

1 

1 

1 

II 
II 
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1 

a 

0 

> 

a 

I 

^1 

il 
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1 
1 

Q 

J3 

1 

1 

SURFACE 

30 

24? 

13.6 

76 

10 

3.3 

30 

124 

11.4 

86 

36 

1.2 

30 

6 

23.2 

90 

146 

3.1 

30 

38 

13.6 

66 

26 

5.2 

30 

221 

1.9 

90 

352 

3.1 

1000 
950 
900 

30 

152 

30 

137 

58 

1.9 

30 

125 

24.4 

65 

120 

6.6 

30 

137 

15.4 

58 

30 

4.7 

30 

99 

30 

586 

14,5 

i>l* 

90 

4.5 

30 

570 

14.3 

56 

325 

1.7 

30 

572 

72.0 

62 

99 

11.3 

30 

569 

14.5 

51 

46 

2.5 

30 

511 

1.7 

84 

302 

6.2 

30 

1.042 

12.8 

61 

165 

4.3 

30 

1.02' 

12.5 

50 

309 

2.1 

30 

1,044 

19.1 

79 

93 

11.8 

30 

1,027 

12.7 

44 

336 

.6 

30 

949 

-       .1 

79 

295 

10.5 

850 
800 
750 
700 

30 

1.521 

10.7 

62 

200 

5.6 

30 

1.504 

10.8 

41 

794 

3.9 

30 

1,534 

16.2 

77 

90 

11.7 

30 

1,505 

10.2 

44 

313 

2.9 

30 

1.405    -     1.7 

69 

293 

13.4 

30 

2  .025 

8.8 

5? 

232 

6.2 

30 

2.006 

8.4 

37 

266 

5.4 

30 

2,049 

13.7 

66 

88 

9.7 

30 

2,007 

7.6 

40 

311 

4.7 

30 

1.8P7 

-    3.3 

55 

294 

16.3 

30 

2.555 

6.3 

49 

253 

7.2 

30 

2,530 

5.6 

36 

263 

7.6 

30 

2,56f 

11.0 

61 

83 

6.0 

30 

2,533 

5.5 

40 

306 

6.6 

30 

2.395 

-    5.3 

49 

2  90 

18.1 

30 

3.120 

3.6 

42 

271 

10.9 

30 

3,100 

3.2 

31 

284 

11.5 

30 

3,164 

6.0 

51 

79 

5.7 

30 

3,096 

2.4 

37 

293 

10.3 

30 

2.935 

-    8.2 

46 

291 

21.0 

650 
600 
550 

30 

3.714 

,5 

32 

269 

14.6 

30 

3,669 

-       .1 

265 

14.2 

30 

3,768 

4.6 

46 

81 

3.5 

30 

3,688 

-       .6 

30 

293 

13.8 

30 

3.503 

-11.6 

44 

289 

23.9 

30 

4.357 

-     3.6 

266 

16.5 

30 

4,334 

-     4.0 

265 

15.2 

30 

4,421 

1.0 

40 

92 

1.6 

30 

4,320 

-    4.7 

28 

281 

15.5 

30 

4.116 

-15.2 

4? 

286 

24.7 

30 

5.035 

-    7,d 

269 

20.6 

30 

5,004 

-    8.6 

264 

17.5 

30 

5,106 

-    2.9 

32 

303 

1.7 

30 

5,001 

-    8.9 

262 

16.6 

30 

4.753 

-19.4 

42 

265 

27.6 

500 

30 

5.776 

-12.6 

268 

24.1 

3C 

5,747 

-14.1 

27 

266 

19.8 

30 

5,864 

-    7.6 

289 

3.9 

30 

5,740 

-14.1 

286 

21.2 

30 

5.470 

-24.2 

42 

263 

30.3 

450 

30 

6.564 

-18,4 

267 

29.1 

30 

6,530 

-20.0 

287 

22.7 

30 

6,670 

-13.0 

272 

5.6 

30 

6,521 

-20.1 

290 

24.1 

30 

6,22' 

-29.5 

43 

262 

32.2 

400 

30 

7.441 

-25.1 

267 

39.4 

30 

7,401 

-26.6 

293 

25.3 

30 

7,56? 

-19,0 

260 

7.8 

30 

7,394 

-26.6 

293 

25.8 

30 

7,060 

-35.5 

42 

279 

35.4 

350 
300 

30 

8.396 

-32.1 

262 

42.9 

30 

6,352 

-3?.5 

295 

29.3 

29 

8,541 

-26.3 

295 

11.7 

30 

8,346 

-34.0 

294 

28.6 

30 

7,977 

-41.5 

275 

40.2 

30 

9.469 

-39.7 

264 

50.9 

30 

9,417 

-41.7 

292 

32.1 

29 

9,637 

-34.7 

295 

13.4 

30 

9,407 

-4  2.5 

292 

31.9 

30 

9,007 

-47.7 

273 

43.3 

250 

30 

10.693 

-48.3 

266 

62.7 

30 

10.631 

-50.0 

286 

35.2 

29 

10,883 

-44,7 

302 

15.9 

30 

10,616 

-51.2 

291 

35.9 

30 

10,197 

-52.7 

273 

45.6 

200 

30 

12.133 

-57.1 

266 

66.4 

30 

12.064 

-56.7 

276 

41.4 

29 

12,340 

-55.6 

299 

26.0 

30 

12,045 

-56.0 

261 

38.9 

30 

11  .627 

-54.8 

274 

44.7 

175 
150 

30 

12.970 

-60.9 

26? 

66.4 

29 

12.914 

-58.7 

271 

43.5 

29 

13,181 

-6  0.9 

293 

27.4 

30 

12,883 

-59.7 

274 

40.6 

30 

12.461 

-54.7 

277 

41.8 

30 

13.921 

-63,9 

262 

59.8 

29 

13.878 

-60.5 

272 

41.2 

29 

14,127 

-66.6 

268 

26.4 

30 

13,844 

-61.1 

2  70 

42.7 

30 

13.466 

-54.8 

276 

38.9 

125 

30 

15.029 

-67.3 

267 

46.0 

29 

15.005 

-63.8 

2  70 

38.9 

29 

15,215 

-71.8 

261 

22.1 

30 

14,971 

-63.5 

272 

36.5 

30 

14.629 

-5  5.8 

276 

32.2 

100 

30 

16.363 

-70.6 

263 

36.1 

26 

16.367 

-66.3 

266 

29.9 

29 

16,516 

-75.5 

261 

15.0 

30 

16,334 

-65.9 

270 

37.2 

30 

16.044 

-57.3 

275 

75.8 

80 

30 

17.687 

-70.4 

269 

24.7 

27 

17,716 

-66.2 

270 

20.6 

29 

17,812 

-73.6 

298 

8.0 

30 

17,689 

-65.6 

274 

24.5 

29 

17.455 

-57.4 

278 

21.0 

70 

30 

18.494 

-68.4 

266 

17.3 

27 

18,53? 

-65.3 

270 

16.1 

29 

18,611 

-70.2 

321 

4.5 

30 

16,507 

-64.9 

268 

20.0 

79 

16.300 

-57.9 

278 

17.1 

60 

29 

19.414 

-66,2 

266 

13.4 

27 

19.468 

-63.4 

279 

10.9 

29 

19,524 

-66.0 

360 

3.1 

30 

19,445 

-63.3 

270 

15.2 

29 

19.266 

-56.7 

278 

14.4 

50 

29 

20.526 

-6?. 5 

268 

10,5 

26 

20.595 

-61.4 

278 

7.8 

29 

20,644 

-60.7 

360 

1.9 

29 

20,57? 

-61.9 

279 

6.4 

77 

70.409 

-58.5 

288 

12.4 

40 

29 

21.907 

-60.6 

262 

11.1 

25 

21.087 

-59.2 

286 

6.2 

29 

22,049 

-55.4 

265 

4.7 

28 

21.961 

-59.9 

266 

6.4 

26 

21.81? 

-58.5 

269 

11.8 

30 

29 

23.716 

-55.9 

265 

15.3 

24 

2  ? ,  a  0 1 

-55.8 

292 

7.4 

29 

23,905 

-50.1 

270 

3.9 

26 

23.772 

-56.8 

301 

10.3 

25 

23.631 

-57.3 

294 

10.7 

25 

25 

24,862 

-53.4 

271 

16.6 

23 

24,968 

-53.8 

289 

9.1 

27 

25,099 

-47.5 

273 

5.1 

28 

24. "34 

-54.6 

293 

10.7 

25 

24.785 

-56.7 

30" 

17.2 

20 

22 

26.328 

-50.4 

268 

26.6 

20 

26,411 

-51.4 

283 

12.6 

27 

26,579 

-45.2 

258 

5.6 

27 

26.369 

-52.8 

276 

13.4 

25 

26,204 

-55.4 

305 

15.0 

15 

10 

28.198 

-46.6 

12 

29,260 

-4  8.2 

27 

28,508 

-4  ?  .  0 

272 

6.0 

26 

28.242 

-50.1 

260 

21.2 

25 

28,047 

-53.7 

292 

16.6 

10 

27 

31,251 

-4  0,9 

256 

6.4 

5 

30.831 

-49,4 

25 

30,664 

-51.6 

765 

78.6 

7 

24 

33.700 

-35.8 

766 

4.5 

17 

'3,046 

-49.3 

761 

34.6 

5 

15 

36.082 

-29.5 

15 

35,279 

-45.1 
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«B 
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B 
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P 
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<B 
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SURFACE 

29 

38 

3.2 

61 
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3.7 

30 

79 

10.5 

63 

21 

.6 

3C 
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1.9 

66 
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4.7 

30 

10 

26.0 

80 

53 

6.8 

30 

8 

14.9 

85 

52 

4.9 

1000 

29 

68 

46 

5.1 

30 

16" 

11.6 

70 

29 

1.6 

30 

135 

30 

115 

25.4 

81 

47 

9.5 

30 

156 

17.0 

73 

71 

6.4 

950 

29 

481 

76 

303 

3.9 

30 

598 

12.1 

57 

170 

3.7 

30 

554 

30 

564 

22.2 

62 

56 

11.1 

30 

584 

15.1 

72 

104 

3.7 

900 

29 

91? 

-    3.3 

80 

285 

4.9 

30 

)  ."46 

11.0 

51 

246 

3.3 

30 

991 

2.7 

77 

199 

11.3 

30 

1  .035 

19.1 

62 

65 

8.7 

30 

l,o'i 

12.9 

67 

222 

3.9 

850 

29 

1.363 

-    5.6 

75 

285 

7.0 

30 

1.522 

9,4 

48 

274 

7.4 

30 

1,45' 

1.2 

70 

221 

16.3 

30 

1  .52' 

16.3 

7° 

74 

6.6 

30 

1,5?" 

11.5 

54 

246 

7.0 

800 

29 

1.837 

-    7.6 

63 

279 

7.4 

30 

2,023 

7,7 

47 

261 

10,3 

30 

1,939 

-     1.4 

64 

235 

21.6 

30 

2.040 

13.4 

75 

67 

6.2 

30 

2.036 

10.0 

45 

258 

8.5 

750 

29 

2.339 

-    9.9 

49 

273 

6.6 

30 

2,552 

4,4 

48 

287 

11.7 

30 

2,448 

-     4.1 

62 

242 

23.3 

30 

2,580 

11  .2 

64 

95 

5.1 

30 

2.565 

7.6 

4? 

264 

10.7 

700 

29 

2.867 

-12.6 

42 

275 

6.5 

30 

3,111 

2," 

40 

278 

14.4 

30 

2,993 

-    7.2 

59 

244 

'5.6 

30 

3,157 

8.7 

57 

111 

4.3 

30 

?.i3e 

4.8 

40 

26' 

11.8 

650 

29 

3.427 

-16.0 

38 

276 

10.7 

30 

3,''0? 

,9 

36 

271 

17.3 

30 

3,561 

-10.6 

55 

248 

26.2 

30 

3,762 

5.6 

57 

92 

2.5 

30 

3,735 

1.9 

31 

265 

13.8 

600 

29 

4.028 

-19.9 

37 

276 

11.3 

29 

4,342 

-    4.5 

31 

279 

22.3 

30 

4,179 

-14.3 

53 

75? 

29.7 

30 

4,417 

1.9 

51 

76 

1.6 

30 

4,381 

-    1.8 

30 

266 

19.2 

550 

29 

4.66' 

-24.3 

42 

272 

12.0 

29 

5.017 

-    9.2 

28 

277 

25.6 

30 

4,833 

-18.2 

51 

256 

34.8 

30 

5,109 

-    2.1 

41 

304 

1.6 

30 

5,06? 

-    5.0 

30 

270 

22.1 

500 

29 

5.357 

-29,0 

43 

2  70 

12.6 

29 

5.752 

-14.1 

^9 

271 

27.8 

30 

5,541 

-27.6 

50 

256 

39.8 

30 

5,866 

-    6.4 

37 

294 

1.7 

30 

5,810 

-10.8 

270 

26.4 

450 

29 

6.096 

-34,2 

277 

15.2 

29 

6,539 

-19.4 

?2 

265 

32.4 

30 

6,300 

-27.6 

49 

256 

43.7 

30 

6,679 

-11.3 

290 

2.9 

30 

5,604 

-16.7 

269 

29.7 

400 

29 

6.918 

-40. C 

277 

18.1 

29 

7,410 

-25.9 

32 

266 

37,9 

30 

7,144 

-33.5 

47 

258 

49.0 

30 

7,578 

-17.3 

299 

6.6 

30 

7,490 

-22.? 

270 

36.9 

350 

29 

7,818 

-45.6 

280 

20.4 

29 

8,363 

-32.9 

31 

267 

46,6 

30 

6,066 

-40.0 

260 

55.8 

30 

8.565 

-24.4 

296 

9.7 

30 

8,457 

-29.5 

270 

42.7 

300 

29 

8.840 

-50.7 

271 

24.9 

29 

9,429 

-41.1 

266 

53.4 

30 

9,103 

-47,5 

266 

59.6 

30 

9,670 

-33.0 

790 

12.4 

30 

9,539 

-37.5 

270 

51.3 

250 

29 

10.008 

-54.2 

265 

28.0 

29 

10,644 

-4  9.8 

266 

65.5 

30 

10,267 

-54.6 

271 

61.0 

30 

10,973 

-43.4 

277 

13.6 

30 

10,777 

-46.5 

270 

60.4 

200 

29 

11,444 

-52.1 

262 

29.1 

29 

12.077 

-57.0 

263 

69.0 

30 

11,705 

-56.5 

267 

49.9 

30 

17,363 

-55.0 

286 

17.9 

30 

12,221 

-56.2 

272 

66.4 

175 

29 

12,309 

-51.5 

262 

2  8.4 

29 

12,916 

-59.9 

264 

63.9 

30 

12,551 

-56.6 

270 

44.3 

30 

13,271 

-62.4 

287 

21.4 

30 

13,059 

-60.8 

271 

66.2 

150 

29 

13,309 

-51.4 

254 

26.4 

29 

13,672 

-63.0 

266 

56.7 

30 

13,530 

-56.0 

266 

39.2 

30 

14,156 

-69.4 

263 

21.4 

30 

14,007 

-65.0 

270 

59.6 

125 

29 

14.492 

-51.3 

254 

27.0 

29 

14,967 

-6  5.1 

267 

50.1 

30 

14,666 

-56.8 

268 

35.9 

30 

15,226 

-75.9 

266    16.1 

30 

15,108 

-68.  J 

272 

51.9 

100 

29 

15.94  2 

-51.4 

251 

25.3 

29 

16.338 

-67.3 

267 

36.5 

30 

16,101 

-56.8 

266 

31.9 

29 

16,502 

-78.6 

308       8.0 

30 

16,436 

-70.5 

272 

36.1 

80 

28 

17.391 

-51.3 

249 

23.3 

29 

17,681 

-67.6 

269 

25.4 

29 

17,512 

-56.8 

267 

22.9 

79 

17,761 

-75.7 

331       1.6 

30 

17,762 

-70. 0 

277 

24.7 

70 

28 

16.257 

-52.0 

251 

23.1 

29 

16,498 

-66.8 

274 

17.5 

29 

18,356 

-57.1 

270 

19.6 

29 

16,570 

-72.3 

21 

1.6 

30 

16,571 

-6  7.V 

2  76 

16.9 

60 

28 

19.253 

-52.3 

251 

20.0 

27 

19,42! 

-64.7 

273 

14.0 

29 

19,334 

-57.4 

272 

15.2 

29 

19,477 

-68.1 

7 

1.7 

29 

19,495 

-64.8 

278 

9.3 

50 

28 

20.432 

-52.4 

248 

18.3 

26 

20.536 

-63.2 

777 

11.5 

29 

20,465 

-57.4 

279 

12.2 

29 

20,587 

-62.6 

310 

1.6 

29 

20,515 

-61.8 

281 

10.1 

40 

27 

21.860 

-52.1 

246 

18,1 

25 

21,921 

-60.3 

279 

12.6 

27 

21,697 

-57.1 

281 

10.7 

29 

71,982 

-57.0 

279 

5.6 

26 

22,009 

-57.9 

284 

9.3 

30 

27 

23.744 

-51.9 

256 

17.3 

22 

23,725 

-56.9 

272 

17.9 

26 

23,726 

-55.6 

302 

8.0 

28 

2?, 629 

-52.0 

275 

6.5 

24 

73,64? 

-52.4 

270 

13.6 

25 

26 

24.919 

-52.3 

258 

15.9 

22 

24,666 

-54.6 

270 

20.4 

25 

74,869 

-55.6 

296 

9.7 

78 

25,016 

-49.4 

273 

10.3 

24 

25,031 

-48.6 

267 

19.4 

20 

25 

26,373 

-52.6 

255 

10.1 

22 

26,323 

-51.7 

271 

27.2 

23 

26,311 

-55.4 

286 

10.3 

73 

76,483 

-47.5 

2  70 

12.2 

20 

26,5  04 

-46.0 

272 

23.9 

15 

18 

28,2-2 

-52.3 

241 

9.3 

18 

28,204 

-47.8 

274 

33.6 

5 

28,202 

-51.4 

18 

78,382 

-44,7 

252 

8.4 

9 

28,406 

-43.4 

10 

7 

31,051 

-50.1 

13 

30,687 

-4  2.' 

272 

47.6 

7 

13 

33,327 

-?8.? 

273 

57,7 

5 

e 

i5,<.>6 
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* 

YAP.  rAROL 
1009  ^ 

NE  1 
R 

- 

YUCrA  FLAT 
883  S 

NEV 
R 

SURFACF 

30 

17 

28.4 

81 

58 

5.8 

30 

1,196 

1.2 

68 

344 

1,9 

1000 

30 

96 

27.4 

81 

64 

6.8 

30 

182 

950 

30 

541 

23.4 

80 

75 

11.1 

30 

601 

900 

30 

1.020 

20,6 

76 

81 

13.6 

30 

1,043 

850 

30 

1,514 

18. 0 

74 

78 

14.2 

30 

1,510 

7.6 

45 

16 

3,9 

800 

30 

2,032 

15.4 

68 

79 

13.4 

30 

2,008 

5.4 

42 

88 

2.9 

750 

30 

2.5-" 

12.6 

59 

80 

15.2 

30 

2,530 

3.1 

41 

154 

1.9 

700 

30 

3,155 

9.6 

;■? 

82 

16.1 

30 

3,090 

1.0 

36 

244 

3.6 

650 

30 

3. ■'64 

6.2 

48 

81 

15.7 

30 

3,676 

-  2,2 

33 

269 

8.0 

60C 

30 

4.42" 

2.4 

46 

83 

18.1 

30 

4,31/, 

-    6.1 

268 

12.8 

550 

30 

5.107 

-  1.8 

44 

79 

18.6 

30 

4,982 

-10.7 

270 

15.3 

500 

30 

5.872 

-  5,8 

40 

80 

17.9 

30 

5,715 

-15.8 

275 

16.1 

450 

30 

6.689 

-10.7 

36 

85 

19.0 

30 

6, '.92 

-21,6 

271 

20.6 

400 

29 

7.58f 

-16.4 

85 

17.9 

30 

7,358 

-28.1 

269 

22.7 

350 

29 

3.579 

-23.2 

83 

16.5 

30 

8,302 

-35.3 

269 

25.6 

300 

29 

9.6B9 

-31.5 

84 

16.9 

30 

9,357 

-43.5 

284 

28.2 

250 

29 

10.952 

-41.6 

83 

17.3 

30 

I0,55r 

-52.1 

288 

32.9 

200 

29 

12.425 

-54.0 

86 

18.3 

30 

11,982 

-58.1 

280 

37.1 

175 

29 

13,265 

-61.1 

88 

18.1 

30 

12,520 

-59.4 

278 

38.1 

150 

29 

14,208 

-68.5 

87 

15.5 

30 

13,782 

-60.8 

276 

37.1 

125 

29 

15,279 

-76.2 

81 

13.2 

30 

14,912 

-62.6 

272 

33.8 

no 

29 

16,546 

-81.7 

83 

13.4 

30 

16,283 

-6  3,8 

276 

29.9 

80 

29 

17.810 

-76.7 

88 

11.5 

29 

17,65' 

-63.8 

279 

20.0 

70 

29 

18.583 

-70,9 

90 

4,1 

29 

18,478 

-62.9 

271 

17.5 

60 

29 

19.515 

-64.5 

307 

3.7 

29 

19,424 

-62.2 

274 

14.0 

50 

29 

20.641 

-59.5 

278 

10.7 

28 

20,552 

-60,8 

275 

11.3 

40 

28 

22.053 

-55.7 

274 

13.0 

27 

21,944 

-59.1 

286 

8.0 

30 

26 

23.398 

-52.1 

256 

18.3 

23 

23,759 

-56.9 

297 

6.6 

26 

25.084 

-49.9 

1 

256 

21.2 

21 

24,919 

-55.5 

319 

8,5 

20 

25 

26.552 

-46.8 

254 

23.7 

17 

'6,348 

-53.5 

309 

8,4 

15 

22 

28. (.67 

-44.4 

254 

28.2 

10 

'8,205 

-61.1 

10 

31.242 

-39.8 

Note:  All  observations  scheduled  at  1200.  G.  C  T  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  "Number  of  observations" 
refers  to  those  of  dynamic  height  only.  Although  the  number  of  temperature  observations  at  any 
given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missing  for  one  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40*C  Observations  of  wmd 
speed  and  directionare  sometimes  lost  due  to  limiting  angles,  i.  e.  ,  elevation  angles  less  than 
6°  above  the  horizon,   or  any  obstruction  above  the  horizon. 


The  temperatu 


and 


alues 


based  on  15  or  more  obser 


the  surface  or  5 


observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Relative  humidity 
data  are  not  published  for  standard  pressure  surfaces  for  which  less  than  16  observations  are 
available. 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors- 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes,  dynamic 
height  (geopotential)  in  units  of  .  96  dynamic  meter,  temperature  in  degrees  Celsius,  relative 
humidity  in  percent,  and  resultant  winds  in  degrees  and  knots. 


*  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  perm  it  moreaccur; 
evaluations  of  pressure,  and  consequently  height,  at  pressures  lower  than  50  n 
They  were  also  equipped  with  carbon  hygristors,  These  rawinsondes  were  earn 
aloft  by  special  high  altitude  balloons,    in  an  effort  to  consistently  reach  higher  i 


i      Observations  for  these  stations  are  scheduled  at  0000  G.C.T. 


SOLAR  RADIATION  DATA 

Solar   radiation    Intensities,    tabulated    In    langleys   per   minute   on   a   surface   normal    to   the   direction   of   the    aun. 


NOVEMBER    1963 


Sun's  zenith  distance 

Date 

Sun's  zenith  distance 

Date 

A.M. 

* 

P. 

M. 

AM. 

* 

P. 

M. 

78.r 

7S.7' 

70.7* 

60.0' 

60.0* 

70.7' 

75.7* 

78.7* 

78.7'' 

75.7'' 

70.r 

600* 

60  0" 

10  T 

7S.7* 

78.r 

OMAHA,    NEBR. 

MAUNA   LOA   DBS. ,    HAWAII 

Air  mass 

Ait  mass 

4.78 

3.82 

2.87 

1.91 

. 

1.91 

2.87 

3.82 

4.78 

3.36 

2.69 

2.01 

1.34 

* 

1.34 

2.01 

2.69 

3.36 

Nov. 

HSl. 38 

HSl. 36 

HSl. 19 

Nov. 
1 

1.10 

1.20 

1.30 

1.42 

-_- 

— - 

-  — 

—  - 

— - 

HSl.Ol 

HSl. 09 

HSl. 23 

asi.36 







2 

1.09 

1.20 

1.30 

1.44 

1.53 









HSl. 15 

HMl.ll 







3 

1.09 

1.19 

1.32 

1.44 

1.54 









HS    .86 

IS1.16 

^Sl.34 

HSl. 34 

HM1.31 







4 

1.11 

1.20 

1.32 



1.55 





1.16 

1.07 

11 

12 

HSl. 37 

HSl. 37 

HSl. 36 



HSl. 05 



5 

1.08 

1.17 

1.27 

1.40 

1.54 

1.41 

1.28 

1.19 

1.09 

HSl.OO 
HSl.OO 

HSl. 05 
HSl. 11 

HSl. 23 

HSl. 37 

HSl. 21 

:::: 



6 

7 

1.14 
1.06 

1.24 
1.17 

1.28 

1.42 

1.60 

1.46 

1.33 
1.27 

1.24 
1.16 

1.15 
1.06 

23 

26 

27 

_ 

HSl. 35 



HSl. 17 

HSl.Ol 

HS0.92 

8 

1.06 

1.16 















10 

JSl.lO 

rIS1.20 

HSl. 31 

HSl. 44 

HSl. 60 

HSl. 49 

HSl. 36 

HSl. 25 

HSl. 15 

HSl   04 

^Sl. 13 

HSl. 24 

HSl. 34 



HSl. 15 

HSl. 02 



11 

HSl. 17 

HSl. 26 

HSl. 35 

HSl. 48 

HSl. 56 









28 

30 

__ 

HI1.32 









12 

JS1.13 

^S1.21 

HSl. 32 

HSl. 46 









HSl    01 

HSl. 10 

HSl.  24 

HSl. 34 

HSl. 24 







13 

1.21 

1.28 

1.38 

1.50 

1.59 

1.43 

1.29 

1.16 

1.09 

14 

1.20 

1.29 

1.38 

1.52 

1.60 

1.46 

1.32 

1.22 

1.13 

Aver- 
ages 

15 

1.21 

1.31 

1.40 

1.52 

1.58 









0   97 

1.06 

1.22 

1.36 

1.33 

1.28 

1.18 

1.03 

0.92 

16 

1.20 

1.29 

1.40 

1.51 

HSl. 54 









17 

19 

HSl. 17 
1.21 

HSl. 27 
1.30 

HSl. 36 
1.40 

HSl. 48 
1.52 

HSl. 60 



BLUE   HILL  CBS. ,    MASS. 

20 

1.26 

1.34 

1.42 

1.53 

1.63 



1.38 

1.29 

1.19 

21 1 

22 

1.26 
1.23 

1.34 
1.32 

1.43 
1.41 

1.54 
1.52 

1.59 
1.60 

1.45 

1.32 

1.22 

1.13 

Air  mass 

23 

1.18 

1.28 

1.39 

1.50 

1.60 









25 

26 

1.23 

1.32 

1.41 

1.50 
1.52 

1.59 
1.61 

1.48 
1.46 

1.37 
1.34 

1.28 
1.26 

1.  20 

1.17 

4.89 

3.92 

2.94 

1.96 

^ 

1.96 

2.94 

3.92 

4.89 

27 

29 

30 

1.22 
1.22 
1.18 

1.31 
1.30 
1.26 

1.39 
1.35 

1.52 
1.46 

1.57 
1.56 

1.45 

1.32 

1.21 



Nov. 
3 

1.12 











1.21 

1.00 

0.94 

0.86 

4 

13 

0.77 
.67 

0.87 
.79 

1.05 
.93 

1.25 

1.27 
1.12 
1.28 

1.21 

1.12 

.99 

.87 

ages 

1.16 

1.26 

1.36 

1.48 

1.58 

1.45 

1.33 

1.22 

1.13 

24 

1.32 

1.  17 

1.06 

.94 

25 

.90 
0.80 

1.07 
0.93 

1.18 
1.07 

1.25 

1.33 
1.26 

1.21 

1.21 
1.13 

1.07 
1.02 

.98 
0.91 

MADISON,    WIS. 

Aver- 
ages 

Air  mass 

ALBUQUERQUE,    N.    MEX. 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

Air  mass 

Nov. 
1 

S  0.94 

S  1.03 

SI. 12 

1.28 

7-30-- 

No   observations    -   Instrument   malfunction 

4.19 

3.35 

2.51 

1.67 

* 

1.67 

2.51 

3.35 

4.19 

1                   1 

TUCSON,    ARIZ. 

Nov. 

1 

2 

4 

0.89 
.94 

0.99 

—  - 

— - 

—  - 

1.17 
1.18 

1.27 

—  - 

1.09 

Air  mass 

5 

6 

0.85 
.93 

0.98 
1.03 

1.10 
1.  14 

1.25 
1.28 

1.32 
1.37 

1.25 
1.31 

1.11 
1.15 

.96 
1.01 

.87 
.92 

9 

.91 

.99 

1.12 

1.22 

1.25 

1.26 

1.13 

1.01 

.93 

4.56 

3.65 

2.74 

1.83 

* 

1.83 

2.74 

3.65 

4.56 

1.06 

1.37 

11 



1.11 

.99 

.83 

Nov. 
1 

12 

.89 

1.00 

1.12 

1.24 

H    1.24 

1.22 

1.12 

1.01 



Recorder   out    of   order 













3 

4 

0.65 
1    08 

14 

.84 

.94 

1.08 

1.23 

1.31 

1.25 

1.09 

.95 

.84 

0   82 

15 

.89 









1.14 





5 

1.  29 

1.20 

1.00 

0.89 

17 

.87 

.95 

1.05 

1.  17 

1.21 

1.17 

1.05 

.91 

.83 

6 

19 

D(.83) 

D(.93) 

D(1.03) 

D(1.17) 

1.27 

1.26 

1.12 

.97 

.86 

8--    — 

95 

87 

20 

.90 

1.01 

1.15 



1.34 

1,32 







9 

.91 

1.01 

1.  13 

1.31 

1.  12 

.98 

.85 

22 





(1.13) 

(1.26) 

(1.30) 

(1.27) 

1.11 

1.01 

.91 

10-11- 

P 

yrheliometer   out   of   orde 

r 











1.16 

1.03 

.94 

14 

.88 

.97 

1.27 





.96 

.87 

1.15 

1.29 

1.31 

1.26 







25 









(1.22) 

1.27 

(1.03) 

(.98) 



26 

.94 

1.05 

1.18 

1.31 

1.34 

1.32 

1.13 

.99 

.87 

19      -- 

.88 

1.32 

1.  14 

.86 

27 

.94 

1.07 

1.  17 

1.32 

1.35 

1.27 

1.14 

.97 

.88 

1.11 

28 

(.92) 



(1.15) 

(1.28) 

(1.12) 

(1.23) 

(1.11) 

(.96) 

(.84) 

29 

30 

.97 
.97 

1.07 
1.07 

1.19 
1.18 

(1.21) 
1.31 

1.33 
1.37 

1.31 

(.95) 

(.62) 



24-25- 
26 

P 

yrheliom 

eter  out 

of   orde 

r 

.94 

.86 

Aver- 

27  

.93 

1.02 

1.14 

—  - 

-— 

.94 

— - 

ages 

0.91 

1.02 

1.13 

1.25 

1.31 

1.27 

1.12 

0.97 

0.89 

Aver- 
ages 

0.88 

1.01 

1.13 

1.31 

1.23 

1.07 

0.98 

GUAM,    M.    I. 

ues    corr 
ght   haze 
erate   ha 

espondin 

-    indet 

ze   -    Ind 

D        Dust 
H       Haze 
HS      Slig 

Ait  mass 

4.92 

3.93 

2.95 

1.97             » 

1.97 

2.95 

3.93 

4.92 

*       Val 
S        Sli 
M        Mod 

g   to   true   solar   noon 

erminable 

etermlnable 

1 

ht   haze 

servation   due   to   cloudir 

ess 

(    )      Clo 

jds  pres 

ent 

m     Mode 

rate   haz 

e 

SI      Inte 

nse   haze 

Langley  is  the  unit  used  to  denote  one   gram  calorie  per  square  centimeter.       An   explanation 
of  the   formula  used   in  computing  the  air  mass  values  for  each  station    listed    above   appears 


in  the  February  1957  iss 


Vol,    8,   No.   2,   page  63,  of  this  publication. 
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chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  November  1963. 
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B.  Departure  of  Average  Temperature  from  Normal  (°F.),  November  1963. 
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A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60)  for  first-order  Weather  Bureau  stations. 
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chart  V.     A.  Percentage  of  Mean  Monthly  Snowfall,   November  1963. 


B.  Depth  of  Snow  on  Ground  (Inches),  7:00  a.  m.  E.  S.  T.,  November  1963. 
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A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 

B.  Shows  depth  currently  on  ground  at  7:00  a.  m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 

It  is  based  on  reports  from  Weather  Bureau  and  cooperative  stations. 


Chart  VI.      A.  Percentage  of  Possible  Sunshine,    November  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,   November  1963. 


«o  5~  - 


A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.      A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,    November  1963. 


B.  Percentage  of  Mean  Daily  Solar  Radiation,  November  1963. 


A.     Mean  daily  solar  radiation,   direct  +  diffuse,   received  on  a  horizontal  surface  in  langleys   {1  langley  =   1  gm.    cal.    cm."M 
and  recorded  in  International  Pyrheliometer  Scale  of  1956.       B.      Percentage  of  the  mean  based  on  at  least  5  years  of 
record  during  the  period   1950-1960,  and  corrected  to  the  International  PyrheHometer  Scale  of  1956. 
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Chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  Novemberl963.    Resultant  Winds. 
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B.  30-mb.  Surface,  1200  GMT,  November  1963.    Resultant  Winds. 
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Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


In  sharp  contrast  to  the  mild  weather  over  most  of  the 
Nation  in  November,  December  temperatures  were  much 
colder  than  normal.  For  example,  temperatures  at 
Springfield,  111.,  averaged  45.2°  in  November.  This  was 
3.  9°  warmer  than  normal.  But  in  December  the  average 
temperature  at  Springfield  was  18.9°  or  12.  6°  below  nor- 
mal. The  temperatures  averaged  26.3°  colder  in  Decem- 
ber than  in  November.  Duluth,  Minn.  ,  was  26.  1°  colder 
in  December  than  in  November,  the  average  monthly  tem- 
perature decreasing  from  35.  7°  (8.  9°  above  normal)  in 
November  to  9.6°  (4.4°  below  normal)  in  December.  The 
contrast  was  not  quite  so  sharp  farther  west.  At  Salt 
Lake  City,  Utah,  the  November  and  December  averages 
were  38.  9°  and  24.  4°,  respectively.  The  corresponding 
temperature  departures  were  +0.7°  and  -7.2°.  At  San 
Diego,  Calif.  ,  December  was  only  2.  7°  cooler  than  No- 
vember. The  averages  were:  November,  61.2°;  Decem- 
ber 58.5°.  November  temperatures  at  San  Diego  averaged 
0.  1°  below  normal  and  December  temperatures  averaged 
0.  9°  above  normal. 

The  contrast  was  noticeable  in  the  Lakes  region.  At 
Lansing,  Mich.,  November  1963  was  the  warmest  No- 
vember since  1910  and  December  was  the  coldest  since 
1919.  At  Rochester,  Minn.,  November  1963  wasthe  third 
warmest  of  record  and  December  was  the  second  coldest. 
At  Midland,  Tex.,  the  temperature  on  November  7  climbed 
to  88°  setting  a  new  November  record  but  December  was 
colder  than  any  previous  December  except  one.  Decem- 
ber 1963  was  the  coldest  of  record  at  San  Antonio  and  the 
coldest  since  1914  at  Waco,  Tex.  November  had  been 
warm  throughout  the  State.  Similar  contrasts  were  evi- 
dent on  the  east  coast.  November  at  Providence,  R.  1.  , 
was  the  warmest  since  1950  and  December  was  the  second 
coldest  of  record. 

Throughout  most  of  the  Nation,  temperatures  dropped 
sharply  after  the  first  week  of  December  and  continued 
cold,  except  for  one  or  two  mild  days  at  Christmas  time. 

A  few  rainfall  contrasts  existed  in  the  Far  West.  Rain- 
fall at  Roseburg,  Oreg. ,  exceeded  the  normal  by  more 
than  40  percent  but  the  December  total  was  less  than  in 
any  December  since  1944.  Burbank  was  rainier  than  usual 
in  November  but  received  only  0.  05  inch  of  rain  in  De- 
cember. The  December  snowfall  followed  an  abnormal 
pattern.  At  Reno,  Nev.  ,  only  1  inch  of  snow  fell  during 
December  and  the  ski  slopes  were  badly  worn.  Idaho 
Falls,  Idaho,  had  the  heaviest  December  snow  since  1950 
and  the  17.4  inches  at  Pocatello  was  three  times  their 
normal. 

Heavy  snow  fell  over  the  Lakes  region  and  at  some 
southeastern  locations.  Muskegon,  Mich.,  received  82.6 
inches  of  snow  in  December  1963,  more  than  had  ever 
been  received  previously  in  any  month  at  that  station.  The 
station  also  set  a  new  record  for  the  24-hour  snowfall 
when  20.  1  inches  fell  in  24  hours  on  the  17th  and  18th. 
Eight  inches  of  snow  fell  at  Birmingham,  Ala.,  on  the  last 
day  of  the  year,  setting  anew  24-hour  record.  Huntsville, 
Ala.,   received   21.7   inches    of   snow  in  December.     The 


previous  record  for  any  month  at  Huntsville  was  7.2  inches 
in  February  1960. 

Three  inches  of  snow  fell  at  Mobile,  Ala.,  on  December 
31.  It  was  the  first  time  of  record  that  snow  had  covered 
the  ground. 

Fog  and  low  clouds  covered  parts  of  the  Far  Northwest 
at  the  beginning  of  December.  Snowy  weather  prevailed 
from  the  Great  Lakes  region  eastward  to  New  England. 
Ten  inches  of  snow  covered  the  ground  at  Rumford,  Maine. 
Fair  weather  continued  over  the  middle  section  of  the 
Country.  A  cold  front  lay  across  Florida.  North  of  the 
front,  the  temperature  at  Cross  City  stood  at  29°.  Key 
West,    in  the  warm  air,    registered  68°. 

On  December  7,  a  deepening  low  pressure  was  centered 
over  the  northern  Great  Plains.  Brisk  southerly  winds 
brought  warm  moist  Gulf  air  toward  the  Great  Lakes  re- 
gion. Strong  northerly  winds  caused  falling  temperatures 
through  the  northern  Rocky  Mountains,  northern  Great 
Plains,    and  upper  Mississippi  River  Valley. 

By  evening  on  the  7th,  a  cold  front  stretched  from  Min- 
nesota to  Texas  as  the  storm  intensified.  Blowing  and 
drifting  snow  with  winds  reaching  30  m.p.h.  in  gusts, 
made  driving  hazardous  over  the  northern  Great  Plains 
and  upper  Mississippi  River  Valley. 

A  new  storm  developed  in  the  Far  Northwest.  It  brought 
rains  to  the  lower  elevations  and  snow  to  the  northern 
mountains.  A  low  pressure  area  developed  over  New 
Mexico.  Southerly  winds  over  Texas  pushed  afternoon 
temperatures  into  the  60's  and  70's  on  December  10  but 
temperatures  remained  near  zero  over  the  northern  Great 
Plains. 

The  storm  in  the  southern  Rocky  Mountains  intensified. 
Warm  moist  air  continued  to  push  northward  as  near  zero 
air  opposed  it.  Snow  fell  over  the  southern  and  central 
Rocky  Mountains  and  over  the  northern  and  central  Great 
Plains.  Rain  fell  from  Texas  eastward  to  the  Appalach- 
ians. By  the  afternoon  of  December  11,  precipitation  was 
widespread  from  the  Rocky  Mountains  to  the  Atlantic  coast. 
Snow  fell  over  the  northern  and  middle  States  and  rains 
fell  over  the  Southland.  On  the  morning  of  the  14th,  rain 
with  some  snow  mixed  fell  as  far  south  as  the  Gulf  States. 

Another  blast  of  arctic  air  pushed  into  the  northern  Great 
Plains  about  the  middle  of  December.  Temperatures 
dropped  to  10°  below  zero  at  Kirksville,  Mo.,  on  the  15th 
and  16th.  Bemidji,  Minn.  ,  registered  36°  below  zero  on 
the  16th.  As  the  arctic  air  continued  its  grip  on  the  cen- 
tral and  eastern  sections  of  the  Country,  snow,  sleet,  and 
freezing  rain  slicked  the  highways  of  parts  of  Arkansas, 
northern  Louisiana,  northern  and  central  Mississippi,  and 
eastward  to  Georgia.  Little  Rock,  Ark. ,  received  9.  8 
inchesof  snow  on  the  22d  and  14.3  inches  fell  at  Memphis, 
Tenn.  The  storm  moved  eastward  to  the  middle  Atlantic 
coast.  Some  counties  in  southwestern  Virginia  received 
12  inches  of  snow  on  the  23d.  Washington,  D.  C.  ,  re- 
ceived 5.6  inches  on  that  date. 

Southwesterly  winds  on  December  24  and  25  pushed  the 
temperatures  over   Texas  into  the   60's  and    70's.     Rapid 
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City,   S.   D.  ,   registered   60°  on  the  24th  and  25th.     Mem-      subzero  weather  returned  to  the  northern  Great  Plains  and 

phis,  Tenn.,  was  among  the  southern  cities  having  a  white      heavy  snow  fell  in  Alabama  on  the  last  day  of  the  year  -- 

Christmas.  8  inches  at   Birmingham,    16    inches  at  Huntsville,    and   3 

Stormy  weather  returned  after  the   Christmas   holiday,      inches  at  Mobile. 


CONDENSED  CLIMATOLOGICAL  SUMMARY 


DECEMBER   1963 


Temperature 

Precipitation 

Section 

Monthly  extremes 

Monthly  ertremes 

Station 

s. 

Station 

1 

1 

Station 

Greatest 

Station 

Uast 

X 

a 

.3 

°F 

°F 

In. 

In. 

Alabama 

Brewton  3SSE 

78 

11 

Waterloo 

0 

24 

Madison 

6.97 

Warrior  Lock  and  Dam 

2.97 

Arizona  * 

2  Stations 

81 

28+ 

Fort  Valley 

-10 

12 

Lukacliukai 

1.48 

59  Stations 

.00 

Arkansas 

do 

74 

7+ 

Fayetteville  FAA  AP 

-14 

23 

Rohwer  2NNE 

D  6.09 

Fayetteville  Exp  Sta 

.99 

California 

Oceans ide 

90 

29 

White  Mountain  2 

-13 

10 

Fort  Dick  INNE 

7.02 

81  Stations 

.00 

Colorado 

Delhi 

72 

25 

Antero  Reservoir 

-35 

11 

Berthoud  Pass 

2.66 

Monte  Vista 

.00 

Connecticut 

Bulls  Bridge  Dam 

59 

8 

Coventry 

-19 

31 

Norfolk  2SW 

3.73 

Baltic 

1.68 

Delaware 

2  Stations 

60 

8 

Newark  University  Farm 

0 

31 

Selbyville 

3.06 

Newark  University  Farm 

1.72 

Florida 

3  Stations 

88 

15+ 

DeFuniak  Springs 

17 

20 

Stuart  IN 

10.06 

Dry  Tortugas 

.79 

Georgia 

Colquitt  2E 

75 

27 

Elairsville  Exp  Sta 

-1 

19 

Atlanta  Bolton 

7.70 

Savannah  WBAP 

1.77 

Idaho 

Slate  Creek  RS 

54 

31 

Stanley 

-33 

11 

Pierce 

5.29 

Lifton  Pumping  Sta 

.20 

Illinois 

Waterloo  IWSW 

71 

6 

Morrison 

-25 

21 

Marion  2W 

1.61 

Bentley  IWNW 

.20 

Indiana 

Jelfersonville 

69 

7 

Greensburg  3SW 

-23 

21  + 

South  Bend  WBAP 

1.90 

Covington  No.  2 

.26 

Iowa 

Jefferson 

65 

6 

Delaware  3WSW 

-28 

21 

Tripoli 

.93 

Titonka  5NE 

.18 

Kansas 

2  Stations 

71 

6+ 

Russell  Springs 

-17 

14 

Bucklln 

.85 

Cassoday 

T 

Kentucky 

do 

67 

7  + 

Owenton  2S 

-16 

19 

Fourmile  Ky  Util  Park 

2.57 

Carrollton  Lock  1 

.63 

Louisiana 

Sprlngvllle  Fire  TWR  3 

81 

11 

Bonita  4SSW 

2 

24 

Diamond  4mv 

8.52 

Maney 

1.85 

Maine 

St  Francis 

61 

1 

3  Stations 

-25 

31+ 

Brunswick 

D  3.00 

Fort  Kent 

.70 

Maryland 

Waldorf  Police  Brks 

62 

8 

4  Stations 

-10 

31 

Pocomoke  City  IS 

4.12 

Boyds  2NW 

1.26 

Massachusetts 

Sandwich 

56 

9 

Birch  Hill  Dam 

-22 

31 

Nantucket  WBAS 

4.56 

Adams 

1.82 

Michigan 

Lansing  WBAP 

59 

7 

watersmeet  Fish  Hatch 

-26 

23 

Holland  WJBL 

5.19 

Spalding 

.33 

Minnesota 

4  Stations 

57 

6 

Baudette  22S 

-44 

22 

Collegeville  St  John  U 

1.51 

St  James  Filtration  PI 

.14 

Mississippi 

Wiggins  4SE 

78 

3 

Holly  Springs  4N 

-12 

24 

Prentiss  2NNE 

7.60 

Rolling  Fork 

2.08 

Missouri 

Richwoods 

74 

6 

Princeton 

-19 

23 

Bernie 

2.07 

Belleview 

T 

Montana 

Brady  Aznoe 

67 

3 

Brockway 

-43 

14 

Bozeman  12NE 

3.76 

Glen  4N 

T 

Nebraska 

Greeley 

72 

5 

2  Stations 

-25 

18+ 

Concord  Exp  Farm 

D   .83 

Moorelleld 

.02 

Nevada 

Overton 

72 

2 

Charleston 

-28 

11 

Lamoille  Power  House 

1.23 

10  Stations 

.00 

New  Hampshire 

Manchester 

55 

1 

2  Stations 

-27 

31  + 

West  Hennlker 

3.62 

Colebrook 

1.14 

New  Jersey 

Belleplain  St  Forest 

62 

29 

Layton  2 

-16 

31 

Elizabeth 

D  3.06 

Manville 

.99 

New  Mexico 

Jal 

79 

6 

Eagle  Nest  IS 

-29 

14 

Gascon 

.79 

28  Stations 

.00 

New  York 

N  Y  Westerlelgh  Stat  Is 

57 

8 

Watertown  FAA  AP 

-33 

30 

Pulaski 

D  6.65 

Lawrenceville 

.51 

North  Carolina 

Bath  2WSW 

70 

8 

3  Stations 

-1 

20+ 

Hamlet 

4.66 

Danbury 

1.  20 

North  Dakota 

Medora  22NNK 

62 

2 

2  Stations 

-38 

15 

Cavalier 

1.56 

Medora  22NNW 

T 

Ohio 

4  Stations 

62 

8+ 

Westerville  Water  PI 

-20 

20 

Chardon 

2.21 

St  Marys  3W 

.  38 

Oklahoma 

2  Stations 

75 

5+ 

Grove  IE 

-14 

23 

Flashman  Tower 

3,36 

2  Stations 

.11 

Oregon 

Powers 

72 

31 

Austin  3S 

-17 

11 

Valsetz 

13.04 

Crowley  Ranch 

.13 

Pennsylvania 

2  Stations 

57 

7 

Clermont  4NW 

-24 

31 

Corry 

4.81 

McKeesport 

1.03 

Puerto  Rico 

Dos  Bocas 

95 

17 

Guineo 

53 

10 

Rio  Blanco  Upper 

5.62 

Sion  Farm,  V.I. 

.18 

Rhode  Island 

Block  Island  WBAP 

54 

9 

Kingston 

-16 

31 

Block  Island  WBAP 

3.24 

Newport 

2.12 

South  Carolina 

Klngstree 

70 

9 

Caesars  Head 

3 

19 

Salem 

5.11 

Lor  is 

1.04 

South  Dakota 

Canton  Dam 

71 

5 

Andover  7N 

-34 

15 

Lead  lESE 

1.94 

3  Stations 

T 

Tennessee 

2  Stations 

69 

7 

Selmer 

-14 

25 

Chattanooga  WBAP 

5.05 

Palmetto 

1.25 

Texas 

3  Stations 

90 

12+ 

Lipscomb 

-5 

12 

Houston-Satsuma 

6.40 

6  Stations 

.00 

Utah 

2  Stations 

65 

29+ 

Ouray 

-18 

13 

Alta 

3.84 

7  Stations 

.00 

Vermont 

Bennington  2NNW 

53 

8 

Woodstock  3E 

-29 

31 

Wardsboro 

3.69 

Enosburg  Falls 

.87 

Virginia 

Boykins 

67 

8 

Wise  ISE 

-11 

19 

Emporia  IWNW 

4.63 

Stuart  ISSE 

.66 

Washington 

Sequlm 

66 

24 

Chewelah  2S 

-14 

10 

Qulnault  River  RS 

20.46 

John  Day  Dam 

.71 

West  Virginia 

Wellsburg  3NE 

64 

7 

2  Stations 

-14 

22+ 

Birch  River  6SSW 

5.04 

Morgantown  FAA  AP 

.92 

Wisconsin 

Kenosha 

57 

7 

Gordon  2ESE 

-30 

30 

Madeline  Island 

3.49 

Burlington 

.  24 

Wyoming 

2  Stations 

66 

6 

Big  Plney 

-31 

11 

Moose 

2.01 

Fort  Bridger  AP 

T 

•Alaska 

Hollls 

58 

2 

Tok 

-51 

11 

Little  Port  Walter 

36.37 

Wainwrlght 

.01 

+     And  also  on  an  earlier  date  or  dates 

NOTE:     Dates  in  the  above  Condensed  Chmatological  Summary  apply  to  the  period  24  hours  prior 
to  time  of  observation.     In  some  cases  the  actual  occurrence  is  on  the  calendar  date  preceding 
that  shown.     (See  individual  Climatological  Data  for  times  of  observations). 


D    Water  equivalent  of  snowfall  wholly  or  partly  estimated, 
water  equivalent  to  every  10  inches  of  snowfall. 


sing  a  ratio  of  1  inch 
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■aaaon 
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Cumnl 
••oaon 
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State  and  station 

■3 
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State  and  station 

■3 
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State  and  station 
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„  1 

^  1 
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State  and  station 

1 
i 

1 
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—  M 

■?  S 

II 

i  1 

^  1 
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ALABAMA 

IDAHO  (Cont'd.) 

NEBRASKA 

SOUTH  CAROLINA 

Birmingham 

869 

1258 

1139 

Idaho  Falls  46W  (H) 

1563 

3245 

3369 

Grand  Island 

1328 

2280 

2373 

Charleston  (U) 

609 

828 

669 

Huntsville 

958 

1392 

1228 

Idaho  Falls  42NW(R) 

1578 

3271 

3525 

Lincoln  (U) 

1362 

2051 

2174 

[Charleston 

650 

918 

812 

Mobile 

616 

819 

646 

Lewiston 

956 

1937 

2215 

Norfolk 

1455 

2427 

2624 

Columbia 

779 

1174 

1006 

Montgomery 

719 

1045 

925 

Pocatello 

1345 

2517 

2739 

North  Platte 
Omaha 

1329 
1458 

2394 
2217 

2620 
2346 

Florence 
Greenville- 

778 
880 

1175 
1337 

945 

ALASKA 

ILLINOIS 

Omaha  N.  Omaha  AP 

1487 

2294 

2560 

Spartanburg 

Anchorage 

1237 

4503 

4838 

Cairo  (U) 

1090 

1543 

1504 

Scottsbluff 

1269 

2297 

2632 

Annette 

792 

2616 

3026 

Chicago  (Midway) 

1454 

2189 

2251 

Valentine 

1397 

2465 

2858 

SOUTH  DAKOTA 

Barrow 

2139 

8700 

8511 

Chicago  (O'Hare) 

1599 

2585 

Huron 

1658 

2786 

3024 

Barter  Island 

2029 

8290 

8260 

Moline 

1585 

2445 

2413 

NEVADA 

Pierre 

1429 

2494 

Bethel 

1541 

5934 

5657 

Peoria 

1534 

2367 

2291 

Elko 

1228 

2751 

2950 

Rapid  City 

1305 

2332 

2749 

Cold  Bay 

1022 

4298 

4258 

Rockford 

1605 

2493 

2587 

Ely 

1152 

2707 

3020 

Sioux  Falls 

1603 

2708 

3007 

Cordova 

990 

3992 

4298 

Springfield 

1420 

2154 

2113 

Las  Vegas 

626 

938 

1063 

Fairbanks 

1890 

6332 

6435 

Reno 

921 

2230 

2496 

TENNESSEE 

Juneau 

993 

3618 

3903 

INDIANA 

Tonopah 

937 

2047 

Bristol 

1148 

1800 

1724 

King  Salmon 

1239 

5008 

4952 

Evansville 

1258 

1918 

1801 

Wlnnemucca 

1048 

2273 

2747 

Chattanooga 

940 

1415 

1384 

Kotzebue 

1792 

6958 

6654 

Ft.  Wayne 

1409 

2235 

2370 

Knoxville 

1072 

1716 

1446 

McGrath 

2029 

6706 

6386 

Indianapolis 

1437 

2235 

2180 

NEW  HAMPSHIRE 

Memphis  (U) 

969 

1317 

1158 

Nome 

1529 

6270 

6039 

South  Bend 

1407 

2269 

2391 

Concord 

1472 

2833 

2907 

Memphis 

1034 

1429 

1241 

St.  Paul  Is. 

1080 

4820 

4772 

Mt.  Washington 

2024 

6116 

Nashville 

1062 

1603 

1415 

Shemya 

989 

4125 

4255 

IOWA 

Obs.  (R) 

Oak  Ridge 

1064 

1699 

1534 

Yakutat 

1007 

3744 

3955 

Burlington 
Des  Moines 

1508 
1542 

2287 
2358 

2318 
2456 

NEW  JERSEY 

TEXAS 

ARIZONA 

Dubuque 

1645 

2669 

2842 

Atlantic  City 

1059 

1770 

1719 

Abilene 

725 

984 

1051 

Flagstaff 

1071 

2559 

2749 

Sioux  City 

1530 

2447 

2667 

Atlantic  City  (U) 

1020 

1776 

Amarillo 

1000 

1511 

1647 

Phoenix  (U) 

313 

423 

Waterloo 

1691 

2702 

2762 

Newark 

1100 

1801 

1842 

Austin 

610 

747 

644 

Phoenix 

403 

536 

607 

Trenton  (u) 

1097 

1839 

1821 

Brownsville 

342 

390 

215 

Prescott 

780 

1457 

1648 

KANSAS 

Corpus  Christ  1 

440 

509 

340 

Tucson 

372 

560 

696 

Concordia 

1288 

1976 

2019 

NEW  MEXICO 

Dallas 

749 

1015 

907 

Winslow 

1053 

1734 

1921 

Dodge  City 

1186 

1817 

1889 

Albuquerque 

931 

1628 

1721 

Del  Rio 

587 

713 

Yuma 

222 

285 

335 

Goodland 

1260 

2179 

2351 

Clayton 

1020 

1741 

1980 

El  Paso 

683 

1041 

1069 

Topeka 

1286 

1889 

1979 

Raton 

1121 

2162 

2467 

Fort  Worth 

760 

991 

925 

ARKANSAS 

Wichita 

1184 

1766 

1785 

Roswell 

921 

1492 

1691 

Galveston  (U) 

480 

560 

408 

Ft.  Smith 

952 

1360 

1293 

Silver  City 

767 

1371 

Houston  (U) 

480 

573 

453 

Little  Rock 

973 

1353 

1317 

KENTUCKY 

Houston 

551 

659 

472 

Texarkana 

811 

1060 

984 

Lexington 

1217 

1897 

1804 

NEW  YORK 

Laredo 

456 

531 

322 

Louisville 

1178 

1829 

1849 

Albany 

1446 

2652 

2568 

Lubbock 

872 

1335 

1449 

CALIFORNIA 

Blnghamton 

1409 

2891 

2784 

Midland 

761 

1039 

1060 

Bakersficld 

722 

1066 

821 

LOUISIANA 

Buffalo 

1282 

2490 

2601 

Port  Arthur 

579 

724 

591 

Bishop 

724 

1475 

1681 

Alexandria 

747 

1061 

New  York  (U) 

1040 

1730 

1696 

San  Angelo 

747 

1023 

861 

Blue  Canyon 

601 

1917 

1895 

Baton  Rouge 

607 

799 

631 

New  York 

1063 

1703 

1665 

San  Antonio 

592 

733 

601 

Burba nk 

264 

462 

527 

Lake  Charles 

576 

734 

564 

(LaGuardia) 

Victoria 

499 

594 

426 

Eureka  (U) 

456 

1699 

2027 

New  Orleans 

515 

612 

Rochester 

1335 

2526 

2453 

Waco 

726 

936 

769 

Fresno 

767 

1207 

1015 

(Audubon  Park) 

Schenectady 

1365 

2530 

Wichita  Falls 

825 

1112 

1153 

Long  Beach 

250 

402 

543 

New  Orleans 

583 

762 

558 

Syracuse 

1365 

2535 

2478 

Los  Angeles  (U) 

145 

249 

398 

Shreveport 

772 

1018 

848 

UTAH 

Los  Angeles 

220 

328 

641 

NORTH  CAROLINA 

Mllford 

1201 

2275 

2550 

Mt.  Shasta  (R) 

816 

2201 

2186 

MAINE 

Ashevllle  (U) 

1038 

1770 

1623 

Salt  Lake  City 

1252 

2291 

2302 

Oakland 

601 

1138 

1065 

Caribou 

1741 

3829 

3790 

Cape  Hatteras  (R) 

732 

1068 

872 

Wendover 

1209 

2245 

2333 

Point  Arguello  (R) 

376 

1282 

1446 

Greenville  (U) 

1684 

3771 

Charlotte 

904 

1370 

1247 

Red  Bluff 

661 

1169 

926 

Portland 

1497 

3007 

2790 

Greensboro 

1008 

1693 

1516 

VERMONT 

Sacramento  (U) 

693 

1113 

907 

Raleigh 

933 

1552 

1351 

Burlington 

1609 

3246 

2886 

Sacramento 

734 

1197 

923 

MARYLAND 

Wilmington 

701 

1068 

886 

Sandberg  (R) 

600 

1457 

1403 

Baltimore  (U) 

1010 

1572 

1508 

Winston-Salem 

999 

1621 

1422 

VIRGINIA 

San  Diego 

202 

323 

444 

Baltimore 

116 

1934 

1802 

Lynchburg 

1070 

1726 

1636 

San  Francisco  (U) 

514 

1190 

1205 

NORTH  DAKOTA 

Norfolk 

920 

1504 

1242 

San  Francisco 

577 

1141 

1130 

MASSACHUSETTS 

Bismarck 

1683 

3107 

3447 

Richmond 

1004 

1711 

1517 

Santa  Catalina 

178 

429 

Blue  Hill  Obs.  (R) 

1302 

2410 

2286 

Devils  Lake  (U) 

1830 

3386 

3833 

Roanoke 

1063 

1763 

1654 

Santa  Maria 

436 

1030 

1095 

Boston 

1207 

2064 

1971 

Fargo 

1748 

3057 

3564 

Stockton 

794 

1271 

Nantucket 

1053 

1997 

1995 

Grand  Forks  FAA 

1814 

3199 

WASHINGTON 

Pittsfield 

1431 

2936 

2889 

Pembina 

1901 

3433 

Olympla 

721 

1941 

2148 

COLORADO 

Worcester 

1383 

2645 

2583 

Wllllston 

1620 

3052 

Seattle  (U) 

626 

1531 

1755 

Alamosa 

1437 

3217 

3567 

Seattle 

660 

1536 

1992 

Colorado  Springs 

1165 

2094 

2504 

MICHIGAN 

OHIO 

Seattle-Tacoma 

743 

1861 

2130 

Denver 

1125 

2086 

2280 

Alpena 

1447 

3026 

3044 

Akron 

1372 

2408 

2378 

Spokane 

1186 

2554 

2741 

Grand  Junction 

1166 

1941 

2242 

Detroit  (City  AP) 

1269 

2073 

2279 

Cincinnati  (U) 

1184 

1741 

Stampede  Pass  (R) 

1181 

3830 

3844 

Pueblo 

1180 

1964 

2116 

Detroit 

(M.  Wayne  Co.) 

1365 

2459 

2382 

Cincinnati 
Cincinnati  Obs. 

1296 
1257 

2083 
1896 

1924 
1835 

Tatoosh  Island  (R) 
Walla  Walla 

578 
984 

2118 
1865 

2459 

CONNECTICUT 

Detroit 

1288 

2279 

2301 

Cleveland 

1326 

2358 

2444 

walla  walla  (U) 

971 

1807 

1921 

Bridgeport 

1144 

1990 

1974 

(Willow  Run) 

Columbus 

1336 

2226 

2092 

Yakima 

1093 

2344 

2473 

Hartford 

1342 

2340 

2338 

Escanaba  (U) 

1447 

2890 

3145 

Columbus  (U) 

1283 

1995 

Middletown 

1273 

2451 

Flint 

1362 

2501 

2606 

Dayton 

1335 

2119 

2119 

WEST  VIRGINIA 

New  Haven 

1180 

2094 

2105 

Grand  Rapids 

1345 

2347 

2557 

Mansfield 

1391 

2369 

2420 

Beckley 

1288 

2425 

Lansing 

1370 

2474 

2573 

Toledo 

1399 

2406 

2469 

Charleston 

1200 

2032 

1745 

DELAWARE 

Marquette  (U) 

1422 

2812 

3111 

Youngstown 

1368 

2541 

2344 

Elklns 

1306 

2646 

Wilmington 

1128 

1936 

1836 

Muskegon 

S.  Ste.  Marie 

1299 
1502 

2349 
3161 

2563 
3496 

OKLAHOMA 

Hunt  ington 
Parkersburg  (U) 

1222 
1218 

2001 
1991 

1629 
1835 

DIST.  OF  COLUMBIA 

Oklahoma  City 

988 

1399 

1483 

Washington  (U) 

985 

1536 

MINNESOTA 

Tulsa 

1038 

1439 

1388 

WISCONSIN 

Washington 

1042 

1690 

1603 

Duluth 
Internal.  Falls 

1715 
1917 

3242 
3635 

3854 
4207 

OREGON 

Green  Bay 
La  Crosse 

1635 
1623 

2983 
2632 

3125 
2931 

FLORIDA 

Minneapolis 

1703 

2874 

3255 

Astoria 

629 

1823 

2129 

Madison 

1660 

2880 

2846 

Apalachicola  (U) 

483 

655 

488 

Rochester 

1714 

2928 

3132 

Burns  (U) 

1152 

2672 

2754 

Milwaukee 

1601 

2703 

2663 

Daytona  Beach 

321 

427 

286 

St.  Cloud 

1764 

3061 

3414 

Eugene 

699 

1658 

1867 

Fort  Myers 

189 

224 

133 

Meacham 

1084 

2948 

3085 

WYOMING 

Jacksonville 

493 

676 

466 

MISSISSIPPI 

Mcdford 

893 

1897 

1886 

Casper 

1236 

2422 

3021 

Key  West 

27 

32 

28 

Jackson 

810 

1105 

882 

Pendleton 

993 

1986 

2102 

Cheyenne 

1174 

2328 

2912 

Lakeland  (U) 

284 

363 

221 

Meridian 

828 

1203 

938 

Portland  (U) 

667 

1431 

1583 

Lander 

1415 

2709 

3339 

Miami 

85 

110 

65 

Vicksburg  (U) 

801 

1062 

794 

Portland 

830 

1857 

1834 

Sheridan 

1293 

2508 

3113 

Miami  Beach 

51 

63 

40 

Roseburg 

703 

1609 

1752 

Orlando 

272 

347 

261 

MISSOURI 

Salem 

770 

1849 

1828 

Pensacola 

595 

829 

549 

Columbia 

1321 

1947 

1923 

Sexton  Summit  (R) 

694 

2458 

2319 

Tallahassee 

609 

891 

586 

Kansas  City 

1225 

1719 

1838 

Tampa 

316 

406 

231 

St.  Joseph 

1360 

1964 

2098 

PENNSYLVANIA 

West  Palm  Beach 

114 

144 

71 

St.  Louis  (RFC) 
St.  Louis 

1222 
1320 

1773 
2010 

1698 
1856 

Allentown 
Erie 

1235 
1222 

2184 
2258 

2181 
2295 

GEORGIA 

Springfield 

1198 

1784 

1745 

Harrisburg 

1173 

2142 

1971 

Athens 

859 

1317 

1164 

Philadelphia  (U) 

1016 

1566 

* 

Atlanta 

907 

1379 

1207 

MONTANA 

Philadelphia 

1144 

2013 

1942 

Augusta 

782 

1176 

963 

Billings 

1316 

2531 

2680 

Pittsburgh  (U) 

1201 

1957 

1896 

Columbus 

747 

1109 

963 

Butte 

1471 

3417 

Pittsburgh 

1315 

2327 

2278 

Macon 

722 

1060 

870 

Glasgow 

1503 

2917 

3526 

Reading  (U) 

1115 

1847 

1847 

Rome 

958 

1534 

1360 

Great  Falls 

1279 

2548 

2859 

Scranton 

1254 

2301 

2496 

Savannah 

653 

928 

730 

Havre 

1508 

3024 

3369 

Wllliamsport 

1220 

2269 

2285 

Thomasville  (U) 

597 

827 

589 

Helena 
Kallspell 
Miles  City 

1484 
1327 

3003 
3209 

3252 
3568 

RHODE  ISLAND 

IDAHO 

1396 

2543 

2956 

Block  Island 

1076 

1998 

1882 

Boise 

1138 

2046 

2298 

Missoula 

1449 

3193 

3384 

Providence 

1242 

2224 

2167 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 


STORM    SUMMARY 


DECEMBER  1963 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

t  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

# 

ICE  STORMS 

^ALL  OTHER 

Of 

ID 

< 

X 

< 
a 

a 

< 

^DAMAGE 

X 

< 

z 

ToAWAGE 

X 

a 

(£ 

^DAtMGE 

< 

a 

3. 
z 

^DAMAGE 

X 

< 

K 

^DAMAGE 

1 

1 

^DAMAGE 

STATE 

a. 
o 

U 

if 

2 
o 

u 

a->- 

is 

Ik 

o 

q1>- 

Ol- 

C 
o 

a: 
u 

q1>- 

£2 

o 

Alabama 

0 

0 

6 

5 

0 

0 

5 

5 

Alaska 

0 

0 

4 

0 

Arizona  * 

Arkansas 

1 

0 

4 

0 

2 

? 

5 

0 

California 

5 

6 

3 

0 

Colorado 

0 

0 

4 

0 

Connecticut  * 

Delaware  ♦ 

Florida  * 

Georgia 

0 

0 

7 

0 

Hawaii  * 

Idaho 

12 

4 

Illinois  * 

Indiana 

1 

0 

0 

0 

Iowa  + 

Kansas 

8 

Kentucky  * 

Louisiana 

1 

2 

? 

0 

0 

0 

5 

0 

0 

0 

3 

0 

0 

0 

5 

5 

Maine  * 

Maryland 

0 

0 

3 

0 

81 

0 

6 

0 

1 

0 

4 

0 

Massachusetts 

0 

1 

3 

0 

0 

0 

3 

0 

Michigan  * 

Minnesota  ♦ 

Mississippi 

0 

1 

5 

0 

0 

0 

3 

0 

0 

0 

4 

4 

Missouri 

0 

0 

4 

0 

0 

0 

4 

Montana  * 

Nebraska 

0 

0 

5 

0 

Nevada  N 

New  Hampshire 

0 

4 

3 

0 

New  Jersey 

0 

0 

4 

0 

New  Mexico  * 

New  York 

8 

2 

5 

North  Carolina 

0 

0 

4 

0 

0 

15 

5 

0 

North  Dakota 

4 

0 

0 

0 

Ohio  * 

Oklahoma 

0 

0 

, 

? 

0 

0 

? 

? 

Oregon  ♦ 

Pacific  Area 

j 

0 

Few 

S 

S 

Pennsylvania  * 

1 

Puerto  Rico  ♦ 

Rhode  Island  * 

South  Carolina 

0 

26 

6 

5 

South  Dakota 

0 

? 

? 

0 

Tennessee 

2 

1 

5 

0 

Texas  * 

Utah  N 

Vermont  * 

U.S.  Virgin  Is.  * 

Virginia  * 

Washington  * 

West  Virginia  ♦ 

Wisconsin  * 

Wyoming  * 

*  No  occurrence  of  storms  or  unusual  weather  phenomena. 
+   Includes  heavy  sleet  storm. 

#  Freezing  drizzle  and  freezing  rain,  commonly  known  as  glaze. 

fi  For  breakdown  of  "All  Others",  and  for  detailed  listing  of  other  storms, 
see  the  U.  S.  Weather  Bureau  monthly  publication  STORM  DATA. 

N   No  report  received  by  printing  deadline. 

S  Typhoon  SUSAN  hit  Eniwetok,  Guam,  Rota,  Tlnian,  Saipan,  and  Marcus  Island; 
damage  to  property  and  crops.   Amount  of  damage  unknown.   Will  publish 
later  in  Mariners  Weather  Log,  May  1964  and  Climatological  Data,  National 
Summary  Annual  1963. 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows: 

1  Less  than  $50 

2  $50  to  $500 

3  $500  to  $5, 000 

4  $5,000  to  $50,000 

5  $50,000  to  $500, 000 

6  $500,000  to  $5,000,000 

7  $5,000,000  to  $50,000,000 

8  $50,000,000  to  $500,000,000 

9  $500,000,000  to  $5,000,000,000 


GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

DECEMBER  1963 


The  only  flooding  reported  in  continental  United  States 
during  December  was  in  South  Carolina.  It  was  very  shal- 
low and  no  damage  was  reported.  Near  record  low  stages 
were  reached  on  the  Lower  Mississippi  near  the  end  of  the 
month. 

ATLANTIC  SLOPE  DRAINAGE 

Most  streams  in  Maine  were  ice-covered  by  the  end  of 
the  month.  Snow  depth  ranged  from  negligible  amounts  to 
more  than  12  inches  at  the  higher  altitudes. 

This  was  the  coldest  December  at  Boston,  Mass.,  since 
1917.  The  monthly  temperature  averaged  25.  9°,  which 
was  7.4°  below  normal. 

The  Lehigh  River  at  Lehighton,  Pa.  ,  was  frozen  over 
from  the  27th  to  the  31st.  Snow  on  the  ground  on  the  31st 
averaged  10  inches  above  the  Blue  Mountain  and  5  inches 
in  the  lower  basin.  The  Lackawaxen  River  at  Hawley, 
Pa. ,  was  frozen  over  from  the  21st  to  the  31st  except  on 
the  27th.  Snow  on  the  ground  ranged  from  7  inches  at 
Hawley,   Pa.,   to  13  inches  at  Pleasant  Mount  on  the  31st. 

Ice  began  to  form  over  the  Susquehanna  Basin  in  Pen- 
nsylvania during  the  second  week  of  December.  It  was 
estimated  to  be  6  to  7  inches  thick  by  the  end  of  the  month. 
The  average  snow  cover  over  the  basin  by  the  end  of  De- 
cember was  7  inches  with  an  average  density  of  18  percent. 

A  substantial  rise  occurred  along  the  middle  and  lower 
Pee  Dee  River  in  South  Carolina  with  a  crest  near  15.  1 
feet  at  Peedee  on  the  18th.  This  was  about  4  feet  below 
flood  stage.  Shallow  flooding  occurred  along  the  South 
Carolina  coast  on  the  31st  due  to  northeasterly  gale  winds 
40  to  50  m.p.h. 

Heavy  rains  during  the  latter  part  of  November  ranging 
up  to  4  inches  caused  the  Saluda  River  at  Pelzer,  S.  C.  , 
to  rise  to  flood  stage  on  December  1.  No  damage  was 
reported. 

MISSISSIPPI  SYSTEM 

Upper  Mississippi  Basin. --Navigation  on  the  Mississip- 
pi River  closed  at  St.  Paul,  Minn.  ,  on  the  9th  and  at  La 
Crosse,  Wis.  ,  and  Guttenberg,  Iowa,  on  the  14th.  The 
last  tow  went  downstream  at  Burlington,  Iowa,  on  the  18th 
bucking  6  inches  of  ice,  ending  another  record-breaking 
navigation  season  for  total  tonnage  hauled  on  the  Main 
Stem. 

Floating  ice  was  reported  in  the  Mississippi  River  at 
Cape  Girardeau,  Mo.,  from  the  17th  to  the  26th.  At  times 
the  river  was  full  of  heavy  floating  ice  which  hampered 
navigation.  The  extreme  low  stages  between  St.  Louis, 
Mo.  ,  and  Cairo,  111.  ,  made  navigation  difficult.  Heavy 
draft  boats  and  barges  were  forced  to  stay  in  the  Cairo 
Harbor.  Following  are  some  of  the  lowest  levels  reached 
compared  to  the  lowest  levels  of  record: 

St. Louis, Mo.    -5.2  ft.   Dec.  20,  1963;     -6.1  ft.  Jan. 16,  1940 

Chester, 111.     -4.1ft.   Dec.  20,  1963;    -4.1ft.  Jan.    3,1900 

Missouri  Basin.  --Ice  began  to  form  on  the  Missouri 
River  at  Sioux  City,  Iowa,  on  the  9th  and  10th.  By  the 
11th  and  12th  the  Missouri  became  choked  with  heavy  ice. 
It  was  generally  frozen  over  from  the  12th  to  the  end  of 
the  month.  Small  tributary  streams  to  the  Missouri  gen- 
erally froze  over  on  the  9th  and  10th.  Intermittent  ice 
blocked    the    Missouri   in    the   reach    from    Plattsmouth, 


Nebr.,  to  Jefferson  City,  Mo.,  after  the  14th.  The  tem- 
peratures from  the  8th  to  the  21st  were  unseasonably  cold, 
averaging  20°  to  30°  below  normal.  Most  of  the  precipi- 
tation during  this  period  fell  as  snow,  totalling  5  to  7 
inches.  A  warmer  trend  during  the  last  10  days  of  the 
month     melted  most  of  the  snow  cover  except  for  about 

1  inch  in  the  tri-state  area  of  northwest  Iowa. 

Ohio  Basin.  --Air  temperatures  well  below  normal  re- 
sulted in  an  ice  cover  forming  on  the  Allegheny,  Monon- 
gahela,  and  the  upper  Ohio  and  major  tributary  streams. 
As  of  December  31,  the  Allegheny  River  was  frozen  over 
intermittently  from  Pittsburgh  upstream  to  Olean,  N.  Y., 
with  ice  thickness  varying  from  1  to  16  inches.  The  im- 
mediate areas  above  the  navigation  dams  in  the  upper 
pools  on  the  Monongahela  River  from  Lock  4,  Charleroi, 
Pa.,  upstream  to  Lock  15,  Hoult,  W.  Va.  ,  were  frozen 
over  with  ice  1  to  7  inches  thick.  The  upper  Ohio  River 
from  Pittsburgh  downstream  to  Dam  13,  McMechen,  W. 
Va. ,    reported  thin  ice. 

The  Scioto  River  above  Columbus,  Ohio,  was  frozen 
over  after  mid-December.  There  was  some  shore  ice  and 
floating  ice  from  Columbus  downstream  the  last  half  of  the 
month.  Precipitation  was  generally  less  than  50  percent 
of  normal. 

Increased  flow  from  the  end-of-November  storm  pro- 
duced open  river  conditions  on  the  Ohio  River  from  Ports- 
mouth, Ohio,  to  Meldahl  Dam  December  1  to  4.  This  was 
the  first  time  that  any  navigation  dams  were  lowered  since 
August  5.  With  this  exception,  the  Ohio  was  in  pool 
throughout  December.  The  prolonged  drought  was  re- 
flected in  the  generally  falling  discharge  throughout  the 
month.  At  Golconda,  111.,  the  Ohio  River  flow  declined  to 
about  20,  000  c.  f.  s.  ,  a  near  record  low  for  this  time  of 
year,  and  70,  000  c.f.  s.  below  the  average  minimum  for 
the  end  of  December.  Rainfall  on  the  10th  and  11th  pro- 
duced enough  runoff  to  cause  a  slight  rise  on  the  Cumber- 
land River.  Light  ice  (1/2  inch  thick)  was  reported  at 
Dams  16  to  23  on  the  20th,  which  thickened  to  1  to  2  inches 
by  the  2  3d  due  to  severely  cold  weather.  A  moderating 
trend  began  on  Christmas  Day,  which  melted  away  most 
of  this  ice  by  the  27th.  Another  cold  spell  beginning  on 
the  29th  formed  light  ice  again  on  the  upper  Ohio  pools 
which  persisted  through  the  end  of  the  month.  The  light 
floating  ice  caused  minor  trouble  in  locking  boats  through 
the  dams. 

Arkansas  Basin.  --No  precipitation  was  reported  in  the 
Arkansas  Basin  on  23  days  during  December.  Light  to 
heavy  snow  fell  over  the  basin  on  the  20th-23d.  The  Ar- 
kansas River  at  Tulsa,  Okla.  ,  had  a  monthly  average 
stage  of  2.0  feet,  2.4  feet  below  normal.  This  was  the 
fourth  coldest  December  on  record  for  the  Wichita,  Kans., 
area. 

Lower  Mississippi  Basin. --Ice  in  the  Mississippi  River 
reached  to  below  New  Madrid,  Mo.,  on  December  22.  By 
the  27th,  the  ice  had  cleared  out  at  this  point.  The  river 
at  New  Madrid  reached  a  stage  of  -0.  3  foot  on  the  31st 
which  tied  the  previous  record  low  stage  of  January  22, 
1956.  On  January  1,  1964,  the  river  at  New  Madrid 
reached  a  record  low  stage  of  -0.  8  foot. 

The  Mississippi  River  was  below  0.  0  foot  (zero)  at 
Memphis,   Tenn.  ,   from  September  10  through  December 

2  for  a  total  of  84  days.  The  record  is  97  consecutive 
days  in  1953.  It  was  below  zero  again  on  the  5th  and  6th 
and  from  the  10th  to  the  end  of   December.     The  Missis- 
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sippi  reached  its  lowest  stage  (-3.6  ft.)  on  the  27th  through 
the  31st  at  Memphis  since  January  24,  1956,  when  it  reached 
the  record  low  stage  of  -5.  35  feet. 

PACIFIC  SLOPE  DRAINAGE 
Sacramento  and  San  Joaquin  Basins.  --December  was 
one  of  the  driest  of  record  in  California.  Not  since  1912 
had  so  little  precipitation  been  recorded  statewide  during 
December.  Precipitation  averaged  about  15  percent  of 
normal  in  the  Sacramento  Basin  and  20  percent  or   less  in 
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the  San  Joaquin  Basin. 

Columbia  Basin.  -  -December  precipitation  was  deficient 
over  much  of  the  Columbia  Basin.  It  averaged  generally 
less  than  75  percent  of  normal  over  most  of  Oregon  and 
southern  Idaho.  In  northwestern  and  central  Washington 
and  western  Montana,  precipitation  averaged  in  excess  of 
125  percent  of  normal.  The  mean  monthly  stage  of  the 
Willamette  River  at  Portland,  Oreg.  ,  was  3.  7  feet,  1.8 
feet  below  the  85-year  normal.  This  was  the  lowest  De- 
cember average  since  1954. 


FLOOD  STAGE  DATA 

(All  dates  in  December  unless  otherwise  specified) 
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-64.2 

266 

60.4 

30 

14,314 

-50.6 

208 

19.6 

31 

14,624 

-59.4 

288 

47.4 

100 

31 

16.178 

-64.1 

262 

56.3 

30 

15,755 

-56.4 

256 

46.4 

30 

16.232 

-66.7 

265 

51.3 

29 

15,757 

-51.1 

223 

16.8 

31 

16,015 

-61.1 

287 

44.3 

eo 

31 

17.542 

-54.4 

265 

46.6 

30 

17,166 

-57.8 

256 

47.8 

30 

17.576 

-67.4 

266 

44.7 

28 

17,204 

-51.2 

232 

19.? 

30 

17,395 

-62.2 

283 

39.4 

70 

31 

18.367 

-63.4 

267 

35.9 

29 

18,001 

-58.4 

257 

47.0 

30 

18.390 

-65.8 

267 

34.0 

28 

18,071 

-51.8 

240 

18.3 

30 

18,218 

-6  2.5 

283 

36.5 

60 

31 

19.310 

-61.7 

260 

34.2 

29 

18,974 

-58.1 

258 

48.2 

30 

19.3?4 

-63.5 

267 

31.1 

28 

19,070 

-52.1 

247 

18.6 

30 

19,172 

-51.8 

2  84 

35.4 

50 

31 

20.442 

-60.8 

262 

27.2 

29 

20.120 

-58.  I 

258 

47.8 

30 

20.449 

-61.4 

267 

27.4 

28 

20,248 

-52.7 

258 

21.4 

30 

20,301 

-61.5 

285 

31.9 

40 

31 

21.640 

-57.0 

266 

32.1 

29 

21.521 

-58.7 

257 

51.6 

30 

21.843 

-58.1 

273 

23.7 

28 

21,567 

-53.1 

270 

22.3 

30 

21,685 

-60.8 

282 

31.5 

30 

31 

23.68? 

-52.0 

264 

30.7 

28 

23.336 

-56.8 

256 

59.8 

25 

23.577 

-51.9 

265 

32.1 

28 

23,538 

-53.7 

285 

29.1 

30 

23,465 

-56.0 

2  76 

41.2 

25 

29 

24.676 

-47.7 

261 

33.4 

28 

24.495 

-55.3 

257 

62.5 

24 

24,876 

-47.3 

262 

31.7 

27 

24,125 

-53.9 

293 

33.0 

30 

24,639 

-56.0 

273 

44.5 

20 

27 

26.360 

-44.5 

261 

39.4 

28 

25.927 

-12.8 

255 

66.2 

23 

26,366 

-4  4.'! 

263 

39.2 

27 

26,157 

-54.1 

2  99 

39.0 

27 

26,080 

-52.1 

266 

63.3 

15 

26 

28,295 

-41.3 

255 

45.1 

27 

27. /96 

-4  8.5 

256 

86.8 

18 

28.320 

-41.0 

246 

31.5 

27 

27,997 

-55.3 

309 

47.8 

20 

27,983 

-47.7 

261 

66.4 

10 

25 

31,063 

-36.3 

254 

67.6 

22 

30.481 

-41.1 

258 

113.1 

23 

30,570 

-57.2 

312 

59.8 

7 

19 

33.553 

-34.0 

256 

84.9 

19 

32.996 

-33.2 

259 

124.9 

18 

32,891 

-57.5 

313 

72.3 

5 

6 

35.966 

-31.4 

7 

35.323 

7 

35,515 

-50,6 

DAYTON. 

3HI0 

DEL  P 10. 
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DENVER.  COLO. 

DODCF  C ITY 

KAN5. 

EL  PASO.  TEXAS 

9  84 

-fP 

986  ^ 

fl 

840 

^B 

929  MP 

8  66  MS 

SURFACE 

297 

-  8.3 

73 

245 

6.2 

31 

314 

4.2 

78 

13 

1.9 

31 

1.6  n 

-  5.9 

66 

231 

2.7 

31 

792 

-  6,3 

70 

289 

4.1 

31 

1,193 

.6 

53 

345 

1.4 

1000 

167 

31 

195 

31 

222 

31 

215 

31 

208 

950 

565 

-  7.3 

75 

257 

11.1 

616 

6.1 

64 

145 

2.3 

31 

63! 

31 

616 

31 

626 

900 

968 

-  7.9 

72 

277 

15.5 

1.056 

6.3 

55 

198 

3.1 

31 

1.064 

31 

1  ,046 

-  1.7 

53 

306 

7.2 

31 

1,07! 

650 

1.431 

-  8.8 

62 

260 

18.5 

1.526 

5.7 

54 

234 

6.0 

31 

1.513 

31 

1,501 

-  1.3 

49 

310 

10. 1 

31 

1,533 

5.7 

41 

329 

3.7 

800 

1.900 

-  9.7 

52 

270 

21.4 

2.022 

5.3 

46 

253 

8.9 

31 

1,996 

.4 

41 

300 

8,5 

31 

1,985 

-  1.4 

44 

292 

15.9 

31 

2,027 

4.2 

40 

299 

6.0 

750 

2.395 

-10.7 

46 

260 

25.8 

2.548 

3.2 

40 

27? 

12.6 

31 

2,506 

-  2.3 

37 

307 

15.5 

31 

2,496 

-  3.3 

41 

312 

16.7 

31 

2,651 

2.1 

37 

286 

11.6 

700 

2.927 

-12.6 

44 

280 

30.1 

3.104 

.5 

36 

?74 

17.3 

31 

3,055 

-  5.8 

36 

314 

17,3 

31 

3,04] 

-  6.2 

4! 

306 

16.6 

31 

3,105 

-   .7 

35 

280 

13.0 

650 

3.487 

-15.? 

41 

279 

34.8 

3.690 

-  2.5 

32 

?73 

19.0 

31 

3,631 

-  9.4 

41 

319 

20.4 

31 

3,614 

-  9.5 

41 

303 

21.4 

31 

3,693 

-  4.0 

32 

2  84 

16.1 

600 

4.091 

-17.9 

277 

40.8 

4.327 

-  6.0 

?72 

20.8 

31 

4,246 

-13.4 

45 

317 

23.5 

31 

4,232 

-12.8 

41 

301 

25.1 

31 

4,322 

-  7.5 

2  80 

18.3 

550 

4.737 

-2  1.1 

36 

275 

46.8 

4.994 

-10.2 

269 

24.9 

31 

4,901 

-17.4 

45 

314 

28.2 

31 

4,885 

-17.0 

30 

295 

26.6 

31 

4,988 

-11.7 

285 

20.2 

500 

5.436 

-?5.2 

2  74 

54.4 

5,731 

-15.3 

270 

29.1 

31 

5,512 

-21.7 

38 

310 

32.6 

31 

5,501 

-21.7 

39 

291 

32.4 

31 

5,718 

-16.9 

266 

24.1 

450 

6.188 

-30.1 

276 

59.1 

6,512 

-21.0 

267 

31.9 

31 

6,373 

-27.2 

107 

35.5 

31 

6,363 

-27.2 

292 

37.5 

31 

6,496 

-22.5 

265 

75.6 

400 

7.023 

-35.6 

278 

65.5 

7,379 

-77.4 

267 

36.5 

31 

7,218 

-33.5 

306 

40,0 

31 

7,209 

-33.1 

36 

295 

40.2 

31 

7,357 

-26.9 

261 

32.1 

350 

7.930 

-4?.? 

276 

69.2 

8,328 

-33.8 

262 

45.5 

31 

8,142 

-40.6 

306 

42.2 

31 

6,134 

-40.1 

295 

36.5 

31 

6,299 

-35.8 

277 

37.1 

300 

8.967 

-48.6 

273 

71.3 

9,392 

-41.4 

260 

52.6 

31 

9,175 

-47.9 

301 

42.7 

31 

9,168 

-47.9 

266 

45.3 

31 

9,353 

-43.6 

261 

39,0 

250 

10.151 

-53.7 

274 

73.4 

10,607 

-49.8 

261 

62.9 

31 

10,357 

-55.0 

299 

47.6 

31 

10,3^0 

-55.2 

282 

49.7 

31 

10,556 

-51.7 

275 

52,4 

200 

11.579 

-55,4 

273 

69.2 

12,039 

-57.8 

271 

69.3 

31 

11,764 

-59.6 

297 

46.0 

31 

11,760 

-58.7 

281 

53.4 

31 

11,960 

-59.0 

272 

62,2 

175 

12.428 

-56.1 

277 

66.8 

30 

12,872 

-60.8 

273 

64.9 

31 

12,599 

-59.8 

2  94 

45.8 

31 

12,597 

-59.8 

284 

52.3 

31 

12,914 

-60.7 

273 

50.0 

ii;o 

I3,40<, 

-56.8 

272 

64.7 

30 

13,625 

-63.1 

271 

59.6 

30 

13,564 

-60.3 

294 

46.6 

31 

13,560 

-59.8 

283 

47.6 

31 

13,76» 

-62.0 

276 

58.1 

125 

30 

14.555 

-58.2 

2  70 

55.2 

30 

14,040 

-66.0 

276 

52.1 

30 

14,699 

-60.9 

297 

44.1 

31 

14,694 

-61.5 

262 

48.0 

31 

14,890 

-64.7 

281 

49.1 

100 

30 

15.951 

-60.1 

271 

47.4 

30 

16,284 

-69.6 

276 

44.1 

30 

16,083 

-6  2.4 

295 

35.0 

31 

16,07? 

-62.8 

264 

36.5 

30 

16,242 

-67.4 

286 

37.1 

80 

29 

17.343 

-61.0 

274 

41.6 

30 

17,610 

-70.1 

275 

34.2 

30 

17,4  5o 

-6  2.6 

292 

30.7 

31 

17,444 

-63.7 

287 

33.4 

30 

17,58! 

-66.5 

266 

30.9 

70 

29 

18,17? 

-61.3 

274 

36.9 

30 

18,41'i 

-66.5 

276 

28.4 

30 

18.269 

-6  2.9 

297 

28.2 

31 

16,270 

-61.4 

286 

29.3 

30 

16,394 

-67.1 

269 

23.9 

60 

28 

19.125 

-61.5 

275 

35.0 

30 

19,336 

-6  6.7 

278 

23.7 

29 

19.229 

-6  2.7 

301 

25.6 

31 

19,211 

-62.9 

289 

28.0 

30 

19,320 

-64.7 

269 

20.8 

50 

28 

20,257 

-6^.8 

2  76 

35.9 

29 

20,449 

-61.7 

277 

19.2 

26 

20,354 

-61.9 

300 

25.4 

31 

20,336 

-6  2.3 

291 

26.4 

30 

20,436 

-63.4 

268 

18.6 

40 

27 

21.647 

-59.9 

274 

35.5 

29 

21,829 

-50.0 

274 

20.6 

28 

21.736 

-61.4 

297 

27.6 

29 

21.713 

-6  1.2 

264 

28.4 

29 

21,917 

-60.8 

269 

15.7 

30 

23 

23,468 

-55.9 

271 

40.8 

29 

23,646 

-54.6 

267 

23.1 

25 

23.537 

-50.7 

268 

31.1 

28 

23,506 

-59.3 

260 

30.7 

26 

23,623 

-57.0 

283 

16.1 

25 

22 

24,641 

-52.9 

269 

45.3 

28 

24.827 

-51.2 

267 

26.2 

23 

24.692 

-58.3 

263 

36.1 

25 

24,653 

-66.9 

274 

34.8 

27 

24, -"64 

-54.0 

276 

26.4 

20 

20 

26,094 

-49.5 

266 

55.0 

26 

26,298 

-4  8.0 

261 

36.5 

20 

26,101 

-55.4 

275 

43.5 

22 

26,076 

-54.3 

274 

36.1 

21 

26,240 

-50.8 

267 

31.5 

15 

15 

26,004 

-46.4 

262 

65.7 

23 

?6.??7 

-4  5.3 

252 

46.0 

18 

27,940 

-52.4 

267 

58.5 

14 

27,983 

-4  6.6 

255 

49.9 

13 

26.09! 

-50.2 

263 

41.0 

10 

10 

30,939 

-4  2.8 

8 

30,657 

-47.1 

7 

5 

33,232 

-42.5 

Ely.  n 

EV. 

•     FAIPRJNK5. 

ALAS 

<4 

FLINT.  M 

CH. 

FORT  WORTH 

.  TEX 

AS 

GLASOOW. 

'40NT. 

813 

-B 

991  ► 

B 

990 

-IB 

1003 

"B 

939 

"IB 

SURFACE 

31 

1,'>08 

-  8.6 

79 

189 

5.1 

135 

-16.0 

75 

33 

1.9 

30 

234 

-  7.3 

77 

240 

3.7 

31 

180 

1.2 

73 

322 

2.5 

31 

696 

-10.7 

77 

6 

1.9 

1000 

'1 

269 

66 

30 

152 

31 

203 

341 

3.9 

31 

210 

950 

31 

660 

464 

-  7.3 

63 

104 

9.1 

30 

551 

-  7.8 

75 

273 

7.4 

31 

621 

3.5 

51 

324 

3.5 

31 

605 

900 

3) 

1.112 

865 

-  6.5 

62 

126 

11.7 

30 

973 

-  9.8 

74 

279 

11.7 

31 

1,056 

3.6 

44 

295 

5.4 

31 

1.025 

-  7.6 

60 

297 

10.3 

650 

31 

1.559 

1,333 

-  5.5 

59 

156 

9.5 

30 

1.4  13 

-11.6 

71 

282 

14.0 

31 

1,522 

2.9 

45 

284 

9.5 

31 

1.470 

-  6.6 

58 

307 

16.5 

600 

31 

2.035 

-  2.5 

54 

162 

?.9 

1  ,808 

-  6.4 

55 

187 

n.i 

30 

1,876 

-12.6 

61 

263 

17.5 

31 

2,01? 

1.5 

48 

277 

12.4 

31 

1.943 

-  7.6 

59 

31! 

21.8 

750 

31 

2.554 

-  1.3 

39 

338 

4.3 

2,301 

-  9.2 

55 

193 

11.1 

30 

2,365 

-14.1 

54 

?62 

20.6 

31 

2,532 

-   .5 

42 

284 

15.2 

31 

2,440 

-  9,1 

58 

312 

24.5 

700 

31 

3.097 

-  3.7 

36 

328 

9.5 

2,341 

-12.7 

55 

198 

11.3 

30 

2,889 

-1  5,8 

48 

264 

23.3 

31 

3,080 

-  2.7 

36 

281 

16.6 

31 

2.975 

-11.6 

66 

314 

27.2 

650 

31 

3.682 

-  6.3 

35 

322 

15.5 

3,395 

-16.5 

55 

202 

12.2 

30 

3,439 

-18.2 

46 

283 

25.4 

31 

3,661 

-  5.3 

283 

22.7 

31 

3,533 

-14.3 

53 

314 

29.9 

600 

31 

4.302 

-  9.6 

38 

317 

19.? 

3.999 

-20.5 

54 

210 

13.2 

30 

4,039 

-21.4 

42 

283 

27.6 

31 

4,290 

-  8.5 

2  79 

25.6 

31 

4,143 

-17.6 

49 

319 

34.2 

550 

31 

4.967 

-13.6 

37 

314 

20.2 

4,533 

-25.1 

55 

715 

14.6 

30 

4,670 

-25.1 

42 

284 

33.8 

31 

4,953 

-12.6 

262 

28.0 

31 

4,786 

-21.3 

44 

319 

38.9 

500 

31 

5,668 

-16.4 

36 

313 

22.9 

5,323 

-29.8 

52 

?ie 

17.3 

30 

5,362 

-29.5 

42 

277 

19.6 

31 

5,661 

-17.7 

275 

33.4 

31 

5,486 

-25.7 

43 

317 

42.2 

450 

31 

6,462 

-24.2 

36 

313 

25.4 

6,059 

-15.0 

49 

??5 

20.6 

30 

6,095 

-34.4 

278 

42.7 

31 

6,456 

-23.4 

271 

35.5 

31 

6,233 

-31.0 

43 

316 

46.2 

400 

31 

7,316 

-30,4 

310 

29.5 

6,879 

-4  0.8 

231 

21.6 

30 

6,921 

-39,4 

281 

48.7 

31 

7,314 

-29.5 

271 

40.6 

31 

7,067 

-36.9 

317 

49.1 

350 

31 

6,250 

-37.8 

314 

31.3 

7,775 

-47.2 

225 

22.5 

30 

7,325 

-44.8 

260 

56.8 

31 

8,751 

-16.3 

2  70 

47.4 

31 

7,978 

-4  3.5 

319 

53.6 

300 

31 

9,295 

-45.9 

308 

34.4 

8,779 

-53.9 

227 

24.9 

29 

8,843 

-50.2 

279 

60.0 

31 

9,10' 

-44.2 

270 

51.4 

31 

6,99Q 

-50.8 

319 

54.4 

250 

31 

10,486 

-54.3 

320 

35.0 

9,936 

-58.6 

230 

25.3 

29 

10,022 

-53.7 

2  76 

69.1 

31 

10,505 

-52.4 

269 

64.9 

31 

10,167 

-57.5 

32! 

56.3 

200 

31 

11,89? 

-60.6 

316 

30.9 

30 

11,341 

-57.5 

239 

19.4 

29 

11,452 

-54.1 

275 

51.5 

31 

11 ,921 

-59.0 

2  70 

71.7 

31 

11,567 

-59.4 

317 

55.0 

175 

31 

12,723 

-61.0 

312 

31.9 

30 

12,186 

-56.1 

239 

21.2 

28 

12,308 

-54.3 

274 

52.6 

31 

12,759 

-60.4 

2  72 

64.3 

31 

12,401 

-56.9 

317 

51.7 

150 

31 

13,680 

-6  1.' 

309 

36.1 

30 

13,165 

-56.4 

237 

23.5 

26 

13,294 

-55.2 

272 

46.6 

31 

13,715 

-61.5 

274 

59.2 

31 

13,369 

-59.0 

316 

46.0 

125 

31 

14.809 

-62.4 

306 

30.1 

30 

14,32! 

-56.6 

251 

23.3 

28 

14,45? 

-56.6 

274 

45.3 

31 

14,840 

-63.6 

275 

53.2 

31 

14,5!? 

-59.0 

316 

45.5 

100 

30 

16.179 

-64.7 

309 

25.6 

29 

15,729 

-57.3 

258 

25.6 

28 

15,863 

-57.8 

270 

41.0 

31 

16,199 

-66.7 

276 

47.0 

29 

15,999 

-60.4 

317 

41.2 

60 

30 

17.543 

-64.6 

311 

24.1 

28 

17,135 

-58.0 

263 

32.2 

26 

17,267 

-59,0 

271 

37.9 

31 

17,547 

-66.6 

278 

37.1 

29 

17.265 

-61.4 

316 

40.4 

70 

30 

18.370 

-64.5 

318 

23.5 

27 

17,968 

-58.6 

269 

35.9 

28 

18,105 

-59,5 

275 

36.1 

31 

16,366 

-65.9 

276 

31.5 

29 

18.109 

-6  2.1 

314 

37.7 

60 

30 

19.304 

-63.4 

317 

19.4 

26 

18,928 

-59.8 

274 

37.9 

26 

19,067 

-59.6 

276 

32.4 

30 

19,?94 

-64.6 

260 

27.0 

29 

19.063 

-62.4 

313 

38.3 

50 

29 

20.43" 

-6  2.0 

326 

20.0 

26 

20,064 

-60.9 

277 

44.5 

28 

20,207 

-59.8 

2  74 

31.8 

29 

20,415 

-6  2.4 

278 

23.1 

?9 

20,184 

-63.2 

317 

41.2 

40 

29 

21.813 

-61.0 

??8 

18.5 

25 

21,460 

-61.6 

280 

52.6 

26 

21 .504 

-56.7 

271 

33.4 

27 

21,901 

-59.8 

280 

25.4 

28 

21.550 

-63.7 

306 

4!. 2 

30 

28 

23.600 

-60.1 

325 

19.2 

20 

23,225 

-63.5 

267 

54.2 

I'- 

2  3.421 

-56.7 

270 

37.9 

27 

23,624 

-55.3 

270 

27.6 

?7 

23.334 

-63.5 

305 

44.9 

25 

20 

27 

24,740 

-58." 

310 

23.1 

18 

24,310 

-64.7 

2  90 

59.4 

25 

24.581 

-54,9 

268 

40.6 

27 

24,792 

-52.0 

266 

35.2 

26 

24.450 

-63,4 

30? 

50.3 

25 

26,148 

-57.6 

290 

30.7 

18 

25,585 

-66.6 

294 

69.3 

24 

26,022 

-51,7 

264 

49.3 

24 

26,265 

-48.3 

262 

41.4 

23 

25.809 

-62.4 

290 

60.4 

15 
10 

13 

27,979 

-54.0 

12 

27,579 

-65.2 

2? 

27,914 

-47.7 

258 

62.5 

20 

26,206 

-44.9 

252 

39.6 

15 

27.646 

-60.4 

283 

82.6 

5 

30,560 

-48.5 

30,214 

-66.7 

10 

30,504 

-4  5.6 

10 

30,961 

-41.2 

10 

30,15? 

-54.6 

See  refereoce 
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RAWINSONDE  DATA 

Avttiag*  monthly  voluea 


DfcCKMBER    196::; 


3  ?, 

i  t 

!■? 

1* 

SURFSce 

inno 

950 

900 

950 

800 

750 

700 

650 

600 

550 

!00 

450 

400 

150 

300 

250 

200 

175 

150 

125 

100 

GRAND    JUNCTION. 
858    MR 


>  a 


r,RFAT    FALLS.    MONT. 
891    MR 


GRFFN  RAY.  WIS, 
992  MB 


1.'.74 
261 
668 
1.100 
1.548 
2.0?0 
2.541 
3.081 
3.661 
4.277 
4,93<, 
5.650 
6.415 
7.263 
8.190 


11.818 
12.652 
13.613 


18,309 
19.243 
20.374 
21.754 
23.540 
24.682 
26.088 
27.928 


3,0 
4.0 
6,0 


-60,0 
-6  0,5 
-61,8 


227 

2 

5 

2  94 

9 

5 

307 

16 

7 

313 

22 

0 

312 

26 

8 

310 

32 

4 

309 

41 

0 

307 

45 

3 

310 

43 

1 

316 

45 

6 

320 

42 

7 

•1?0 

48 

2 

313 

42 

9 

312 

43 

7 

307 

43 

3 

308 

36 

7 

308 

37 

8 

308 

27 

0 

308 

25 

4 

313 

22 

9 

314 

19 

6 

302 

28 

0 

299 

30 

9 

285 

41 

4 

273 

53 

0 

266 

73 

8 

13 

473 

-59 

8 

14 

608 

-59 

4 

15 

096 

-59 

3 

17 

381 

-60 

3 

18 

213 

-60 

4 

19 

177 

-61 

4 

70 

301 

-6  1 

9 

21 

699 

-61 

7 

24.641 
26.053 
27.816 
30.33] 
32.606 
34.720 


1.394 
1  .858 
2.346 
2.870 
3.420 
4,017 
-.647 
5.330 


8,814 
9.991 


12.275 
13.263 


■10.3 
•11. 1 
•11,6 


•16,7 
•19.1 
■21.8 


.061 


15,7 
35,0 
34, 


19.036 
20.17-> 
21.566 
23.363 
24.516 


-60,1 
-58,7 
-57.4 


25. 


273 
171 
580 
1.011 
1.466 
1.047 
2.457 
2.999 
3.572 
4.192 
4.848 
5.564 
6.328 
7.180 
8.112 
9.158 
10,355 
11.778 
12.610 
13.584 
14,715 
16,090 
17.457 
18.279 
19.210 
20.348 
21.744 
23.580 
24.766 
26.245 


•61,0 
■58,1 
■53,0 


27,781 


HI 

102 

555 

1.025 

1.518 

2.036 


6.702 
7.605 
8,598 
9,710 
10,976 
12.453 
13,299 


.242 


15,313 
16.576 
17.835 
18.608 
19.527 
20.630 
22.017 
23.84? 
25.018 
26.478 
28.395 
31.096 


-    5,5 

-10,4 
-16,1 
-22.7 
-31,1 
-40,9 
-53,2 
-60,3 
-68,1 


106 

11 

* 

1  10 

11 

1 

13 

6 

15 

0 

15 

9 

19 

4 

21 

2 

9 

9 

4 

9 

2 

9 

9 

3 

18 

5 

25 

1 

22 

3 

280 

21 

.2 

298 

16 

.3 

INGTON. 
992    " 


ACK^iON.     MISS. 
1012    MP 


JACKSONVILLE.    FLA. 
1021    MB 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

950 

31 

800 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

31 

150 

31 

125 

31 

100 

31 

80 

29 

70 

29 

60 

29 

50 

29 

40 

28 

30 

27 

25 

27 

2C 

25 

15 

15 

10 

7 

5 

3.140 
3.758 


8.530 
9.637 
10.891 
12.360 
13.205 
14,153 
15.240 
16.534 


19.501 

20.612 

21.O07 

23.818 

24.996 

26. 

28.308 


19.7 

85 

229 

22,3 

79 

220 

19,6 

70 

151 

16,6 

80 

137 

13,7 

70 

106 

11.0 

65 

115 

10,5 

36 

98 

8,9 

24 

40 

5.6 

315 

1.9 

298 

-  2.4 

293 

-  7,2 

283 

-12,6 

283 

-19,2 

278 

-26,1 

279 

-31,9 

780 

-42.9 

272 

-54,0 

2  70 

-60,1 

273 

-66.3 

776 

-72.3 

280 

-77.4 

282 

-76,8 

275 

-72,7 

278 

-67.8 

269 

-52.8 

267 

-50,2 

274 

-53,8 

777 

-52,3 

288 

-50,4 

288 

-50,1 

278 

.422 
.955 
.520 


5.484 
6.741 
7.081 
8.002 
9,016 
10.225 
11.654 
12.500 


13. 


6,7 
6,7 
7,7 
9,3 


18 

200 

-61 

0 

19 

160 

-62 

1 

20 

290 

-61 

1 

21 

682 

-50 

2 

23 

408 

-55 

5 

24 

682 

-51 

8 

26 

151 

-47 

7 

4.633 
5.322 
6.054 
6,875 
7,771 
8.770 
9.946 
11 .364 
12.214 
13.195 
14,351 
15.758 
17.140 
17.074 
la.oio 
20.061 
21.438 
23.210 
24.312 
25,71? 
27.545 
30,071 
32.666 


■57,1 
-58,6 


94 

187 

603 

1 

.041 

1 

,505 

1 

,905 

2 

,508 

3 

.064 

5,672 
6,447 
7,312 
8,256 
9.313 
10.510 
11.945 
12.781 
13.730 
14.862 
16.220 
17.561 
18.376 
10.311 
20.437 
21.82? 
23.653 
24.835 
26.301 
28.215 
30.891 


.3 

76 

342 

1.6 

64 

17 

2,0 

51 

339 

3,7 

45 

310 

2.7 

47 

298 

1,5 

47 

289 

.7 

41 

288 

-  2.5 

38 

285 

-  4,0 

36 

282 

-  8.2 

270 

-12,0 

36 

275 

-16,6 

2  70 

-22.4 

268 

-28.3 

768 

-35,2 

268 

-42,9 

267 

-51,1 

766 

-58,1 

2  72 

-60,0 

277 

-6  1,4 

271 

-64,0 

269 

-66,5 

2  70 

-66,9 

269 

-65.7 

-64,1 

-62,4 

-58,8 

2  74 

-53,6 

267 

-50,1 

265 

-47.2 

259 

-43,8 

-43,1 

JOHNSTON  IS,. 
1014 


PACIFIC  AREA 


SURFACE 
1000 
950 
900 
850 
BOO 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
2O0 
175 
150 
125 


127 
574 
1.030 
1.524 
2.014 
2.577 
3.147 
3.751 
4.40Q 
5.101 
5.962 
6.670 
7.567 
8.549 
9,650 
10.907 
12.180 


16.52 

17.700 

18.558 


See  reference  aote  at  ead  of  table 


KING  SALMON.  ALASKA 


2 

741 

-  0 

5 

2 

77? 

-12 

7 

3 

334 

-15 

7 

3 

034 

-19 

3 

4 

571 

-23 

3 

5 

267 

-28 

0 

6 

Oil 

-33 

5 

6 

831 

-39 

7 

7 

711 

-46 

4 

8 

738 

-53 

2 

9 

904 

-55 

7 

11 

331 

-53 

6 

12 

191 

-52 

8 

13 

180 

-52 

7 

14 

15f 

-5  1 

0 

15 

70  5 

-5? 

9 

17 

23? 

-53 

4 

18 

002 

-54 

1 

19 

078 

-54 

6 

20 

244 

-55 

0 

21 

676 

-55 

6 

23 

507 

-56 

2 

74 

707 

-56 

7 

26 

105 

-57 

1 

28 

042 

-55 

7 

30 

783 

-53 

5 

KOROR.  CAROLINE  IS. 

1008  MR 


101 
551 
,026 
,520 
,039 
,58? 
,161 


5,123 
5.894 
6.697 
7.605 
8,590 
0.71? 
10,970 
12,454 
11,297 
14,238 
15.308 
16.577 
17.951 
18.636 
19,565 
20,694 
22.097 
23.037 
25.118 
26.576 
29.490 
31.215 


-15,4 
-22.5 
-30,9 
-41,1 
-53,6 
-61.0 
-68,7 
-76,5 
-90. 6 


14.8 
16.1 
13.8 


KOTZEPUE,  ALASK 
1006  MS 


51 
445 
961 
1,305 
1,773 
2,262 
2,701 
3,340 
3,030 
4,564 
5,252 
5,981 
6.791 
7.679 
9.671 
9.823 
11.224 
12.071 
13.048 
14.204 
15.615 
17.021 
17.961 
18.825 
19.968 
21.355 
23,156 
24,293 
25.701 
27.500 
29.967 


-13.0 

73 

88 
92 

-  8,7 

50 

105 

-  9,2 

54 

114 

-  9,4 

48 

118 

-10,7 

49 

122 

-12,9 

47 

134 

-15,3 

44 

143 

-18,7 

47 

155 

-22.6 

46 

156 

-27.1 

45 

164 

-31.9 

43 

171 

-37.4 

174 

-41.3 

183 

-40.6 

187 

-55.8 

190 

-59,2 

196 

-57,3 

203 

-56.5 

210 

-66.6 

219 

-56.8 

2  29 

-57.1 

240 

-58.1 

744 

-59.2 

747 

-59.9 

257 

-60,6 

262 

-61.2 

264 

-62.! 

272 

-62,4 

279 

-62,4 

780 

-62.8 

275 

-62.8 

171 

7 

4 

597 

7 

7 

1 

041 

7 

6 

1 

512 

6 

7 

2 

009 

5 

1 

2 

531 

3 

3 

3 

097 

1 

0 

3 

677 

-  1 

7 

4 

319 

-  5 

3 

4 

987 

-  9 

4 

5 

728 

-14 

3 

6 

511 

-10 

5 

7 

386 

-25 

7 

9 

130 

-32 

7 

9 

407 

-4  0 

6 

10 

625 

-4  9 

3 

12 

054 

-58 

0 

12 

880 

-60 

9 

13 

844 

-6  2 

6 

14 

961 

-6  5 

5 

16 

306 

-66 

5 

17 

637 

-69 

6 

19 

447 

-67 

1 

19 

372 

-64 

5 

20 

491 

-61 

1 

21 

898 

-57 

1 

23 

733 

-50 

1 

24 

929 

-46 

1 

26 

421 

-4  3 

9 

29 

366 

-4  0 

7 

31 

156 

-34 

8 

33 

676 

-30 

6 

35 

987 

-31 

5 

323 

1 

337 

6 

313 

5 

269 

0 

266 

12 

768 

17 

268 

24 

266 

30 

266 

32 

263 

40 

262 

44 

26! 

49 

260 

57 

262 

60 

260 

70 

265 

81 

267 

89 

267 

98 

267 

93 

268 

81 

272 

67 

269 

57 

268 

44 

2  70 

43 

267 

35 

262 

22 

266 

27 

264 

74 

265 

28 

266 

35 

260 

42 

259 

50 

LAKE  CHARLES. 
1023  MB 


190 
616 
1.056 
1.525 
2.010 
2.543 
3.098 
3.680 
4.318 
4  .091 
5.721 
6.508 
7.371 
8.320 
9,392 
10,597 
12,028 
12,964 
13,819 
14,917 
16,284 
17,615 
19,411 
19.351 
20.474 
21.866 
23.695 
24.981 
26.364 
28.297 
31.041 


293 

9 

1 

2  92 

14 

2 

283 

16 

1 

277 

21 

0 

275 

23 

5 

271 

26 

6 

269 

31 

1 

266 

36 

5 

264 

18 

7 

265 

44 

1 

261 

51 

7 

261 

50 

8 

261 

7? 

1 

265 

78 

7 

264 

72 

A 

265 

69 

2 

265 

63 

7 

266 

54 

0 

266 

19 

6 

265 

30 

9 

267 

2  6 

4 

771 

74 

« 

266 

18 

6 

267 

24 

3 

264 

3? 

2 

2  60 

37 

0 

251 

43 

5 

RAWINSONDE  DATA 


Average  monthly  vaiu 


DECEMBER  1963 


II 


M 


SURFACE 
1000 
950 
900 
950 
600 
750 
700 
650 
600 
550 
500 
1.50 
400 
350 
300 
250 
200 
175 
150 
125 
100 


Ii696 

645 

1,070 
1.522 
1,997 
2.506 
3.051 
3.623 
4.240 
4.893 
5.606 
6.371 
7,211 
8.133 
9,164 
10.343 
11.747 
12.580 
13.545 
14.684 
16.072 
17.454 
18.279 
19.233 
20.367 
21.747 
23,546 


-6  2.1 
-61.° 
-62.0 
-61.8 
-61.5 
-61.1 


49.3 
53.8 
56.1 


660 

207 

623 

1.069 

1.540 


4.994 
5.729 
6.500 
7.367 
8.308 
9,360 
10,558 
11.973 
12.617 
13.776 
14.905 
16.269 
17,625 
18,440 
19,381 
20,505 
21,887 
23,683 
24,830 
26,218 


■  3.5 

■  7.3 
-11.7 
-16.7 
-22.4 


■53.1 
-59.3 
-61.1 
■50.9 
■  63.0 
-65.9 


-63.4 
■62.1 
■60.6 
-58.7 
-57.6 
-56.0 


LIHUE.    HAWAI I 
1012    MB 


6 

648 

-13 

7 

7 

539 

-20 

1 

8 

514 

-27 

5 

9 

606 

-35 

3 

10 

853 

-43 

9 

12 

318 

-54 

1 

13 

164 

-59 

7 

14 

114 

-65 

7 

15 

205 

-71 

8 

16 

504 

-77 

0 

17 

785 

-75 

4 

18 

561 

-72 

6 

19 

476 

-6  7 

fl 

20 

583 

-63 

6 

21 

°67 

-60 

I 

23 

777 

-55 

3 

?4 

947 

-52 

9 

26 

391 

-50 

8 

28 

266 

-48 

9 

30 

045 

-45 

5 

33 

351 

-40 

9 

35 

582 

-35 

4 

It 


LI7TLP  ROCK.  ARK. 
1015  WB 


194 

606 
.038 


4.898 
5.619 
6.389 


18 

324 

-64 

19 

267 

-63 

20 

392 

-61 

21 

780 

-59 

23 

597 

-55 

24 

769 

-51 

26 

220 

-49 

28 

147 

-44 

Vt 


339 

3 

.1 

329 

4 

9 

330 

7 

4 

314 

10 

7 

299 

14 

6 

2  93 

?0 

8 

290 

24 

9 

2  94 

27 

2 

292 

29 

9 

286 

34 

8 

285 

38 

1 

281 

45 

6 

277 

50 

3 

277 

49 

3 

277 

55 

0 

278 

59 

6 

283 

65 

3 

283 

54 

2 

285 

48 

8 

278 

43 

9 

281 

37 

9 

2  79 

33 

2 

278 

28 

7 

282 

24 

5 

280 

19 

4 

MCGRflTH,  ALASKA 
9  92  MR 


438 
854 
1.304 
1  .780 
2,277 
2,811 
1,367 


5,296 
6,029 
6,15? 


15,752 
17, 171 
18,019 
18,999 
20,150 
21,555 
23,377 
24,550 


-56.4 
-57.1 
-57.8 


103 

135 

158 

165 

170 

167 

169 

168 

169 

168 

174 

181 

182 

176 

187 

197 

211 

226 

241 

257 

271 

278|  27.6 

282  32.4 

292  39.0 

299  48.8 


16.9 
16.9 

17.1 


MAJURO.  MARSHALL  IS. 
1009  MB 


MARCUS  IS.. 
1016 


HEDFORD.  OREG. 
976  MP 


Ml  AM  I .  FLA, 

1018  MB 


SURFACE 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

400 

350 

300 

250 

200 

175 

150 

125 

100 

80 

70 

60 

50 

40 

30 

25 

20 

15 

21 

10 

11 

7 

5 

4 

87 
531 
1.011 
1,504 
2,022 
2,564 
3,148 
3.760 
4.419 
5.115 
5.879 
6,697 
7,605 
8,605 
9,725 
11,000 


14,282 
15,358 
16,625 
17,889 
18,675 
19,605 
20,733 
22,136 
23.976 
25.158 
26.625 
28.530 
31.266 


28.5 

77 

73 

27.5 

76 

7! 

23.5 

77 

70 

20.7 

74 

76 

18.1 

67 

78 

15.9 

63 

87 

13.9 

54 

90 

11.0 

48 

91 

7.8 

42 

89 

4.1 

42 

96 

0.0 

43 

87 

-  4.4 

41 

88 

-  9,4 

39 

85 

-14.4 

36 

90 

-21.0 

90 

-29.3 

101 

-39.6 

116 

-52.2 

118 

-59.5 

lie 

-6  7.5 

90 

-75.6 

80 

-82,0 

84 

-75.1 

83 

-69.4 

264 

-64.4 

267 

-59.9 

269 

-57.0 

270 

-52.9 

273 

-50.7 

274 

-48.5 

272 

-45.6 

266 

-39.9 

.056 
.594 
.169 


7.584 
9.572 
9.679 
10.941 
12.417 
13.265 
14.214 
15.295 
16.575 
17.847 
18.616 
19,525 
20,614 
21,985 
23,819 
24,993 
26,450 
28,355 
31,098 


24.6 

76 

98 

23.4 

72 

99 

19.7 

78 

107 

16.7 

76 

130 

14.6 

68 

167 

12.4 

54 

221 

10.3 

41 

256 

8.3 

39 

266 

5.0 

38 

266 

1.5 

33 

263 

-  2.1 

31 

261 

-  6.7 

29 

261 

-11.6 

25 

256 

-17.5 

29 

258 

-24.2 

25 

259 

-32.2 

23 

261 

-41.7 

263 

-53,2 

262 

-59.8 

261 

-66,7 

250 

-74.0 

260 

-79.3 

254 

-78.0 

256 

-74,4 

251 

-69.1 

269 

-6  5.8 

292 

-60.7 

-54.4 

-51.7 

-48.5 

-45.9 

-39.7 

-35.7 

-32.9 

401 
209 
625 
.063 


,099 
,679 
,307 


11,007 
12,733 
13.686 
14.814 
16.186 
17.557 
18,377 
19,326 
20,452 
21.837 
23,642 
24,797 
26.192 


-  .1 

98 

229 

2.6 

81 

272 

5.0 

61 

176 

5.8 

46 

211 

3.5 

48 

233 

.9 

45 

247 

-  2.2 

40 

261 

-  5.8 

41 

273 

-  9.7 

41 

277 

-13.7 

45 

290 

-18,5 

51 

280 

-23,3 

51 

290 

-30,1 

46 

279 

-37.0 

274 

-45.2 

283 

-54.4 

291 

-61.7 

275 

-62.4 

278 

-61.7 

278 

-62.6 

285 

-63.6 

286 

-63,5 

2  90 

-63.0 

2  99 

-52.6 

304 

-61.3 

312 

-61.3 

319 

-60.9 

333 

-60,4 

338 

-59.4 

333 

-58.4 

320 

-56.3 

315 

-53.5 

-53.5 

2,032 
2.568 
3,133 
3,729 
4,375 
5.051 
5.802 
6,596 
7.483 
8.452 
9,537 
10,772 


15,094 
16,412 
17,713 
18,504 
19,409 
20,512 
21,895 


23. 


31 ,098 
33,554 


13.6 

92 

343 

15.9 

75 

353 

14.1 

71 

37 

12.5 

61 

239 

1  1.3 

46 

258 

9.9 

42 

262 

7.6 

40 

257 

5.1 

35 

255 

1.8 

34 

255 

-  2.1 

31 

256 

-  6.2 

28 

259 

-10.7 

29 

257 

-16.2 

28 

261 

-21.9 

30 

263 

-28.8 

29 

259 

-37.1 

31 

258 

-46.7 

258 

-57.1 

262 

-62.1 

263 

-65.7 

264 

-69.4 

265 

-73.6 

262 

-73.8 

266 

-72.5 

263 

-68.6 

261 

-64.1 

264 

-59.1 

260 

-52.8 

260 

-48.2 

262 

-43.3 

264 

-41.5 

263 

-39.5 

239 

-35.0 

233 

-32.4 

-30.5 

8  74 
205 
622 
1.055 
1.519 
2.012 
2.534 
3,089 
3,676 
4,306 


10,543 
11,968 
12, 90S 
13,761 
14,985 
16,243 
17,583 
18,394 
19,321 
20,434 
21,813 
23,616 
24,783 
26,316 
28,107 
30,782 
33,185 
35,497 


-   ,6 

78 

328 

2.9 

59 

266 

4.2 

53 

265 

3.7 

43 

273 

1.8 

44 

284 

•  6 

43 

280 

-  3.7 

38 

278 

-  7.-' 

37 

279 

-11.6 

36 

281 

-16.5 

34 

278 

-22.3 

36 

277 

-28.5 

36 

277 

-35.7 

35 

271 

-42.8 

268 

-51.7 

2  70 

-58.2 

267 

-60.5 

271 

-61.7 

275 

-64.2 

277 

-67.2 

279 

-69.3 

2  90 

-6  6.9 

282 

-65.3 

286 

-63.4 

289 

-61.0 

281 

-57.1 

275 

-54.5 

276 

-51.5 

268 

-47,3 

261 

-44.3 

253 

-39.8 

252 

-34.5 

33.2 
37.9 
45.5 


MONTGOMERY.  ALA. 
1015  MS 


NANTUCKET . 
1014 


NASHVILLE.  TENN. 
1000  MR 


JOHN  F.  KENNEDY  INT.  AP,  N. 
1017  MR 


NOMF.  ALASKA 
1001  MR 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

800 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

30 

150 

30 

125 

30 

100 

29 

80 

28 

70 

28 

60 

28 

60 

27 

40 

27 

30 

25 

25 

26 

20 

25 

15 

20 

10 

8 

7 

5 

61 

183 

601 

1.038 

1.502 

1.993 

2.514 

3.065 

3.650 

4,278 

4,949 

5,672 

6.452 

7.314 

8.259 

9.318 

10.528 

11.956 

12.794 

13.751 

14.872 

16.228 

17.571 

18.381 

19.311 

20.430 

21.815 

23.636 

24.818 

26.283 

28,182 

30,920 


1,9 

76 

350 

2.9 

64 

354 

3.2 

55 

339 

3.4 

51 

312 

3.2 

46 

293 

2.0 

44 

294 

.7 

2  77 

-  1.5 

775 

-  4.6 

38 

272 

-  8.2 

37 

269 

-12.0 

266 

-16.3 

263 

-21.8 

263 

-28.1 

263 

-35.0 

261 

-42.5 

265 

-51.1 

268 

-57.8 

268 

-60,2 

266 

-62.4 

265 

-64.8 

265 

-67.3 

265 

-67.6 

267 

-66.8 

265 

-55.2 

267 

-62.6 

772 

-59.3 

267 

-54.3 

264 

-50.3 

264 

-46.0 

264 

-43.4 

258 

-33.4 

6.148 
6.982 
7.900 
8.932 
10.122 
11.555 
12.409 
13.392 


15.946 
17.341 
18.171 
19.136 
20.276 
21.574 
23.503 
24.681 
26.142 
29.055 
30.792 
33.271 
35.549 


-  1.5 

71 

316 
304 

-  4.1 

68 

2  94 

-  6.1 

65 

792 

-  8.0 

60 

779 

-  9,5 

52 

275 

-11,6 

46 

2  70 

-13.4 

39 

268 

-15.5 

40 

265 

-18.5 

40 

265 

-22.3 

41 

264 

-26.2 

39 

26! 

-30.4 

250 

-35.5 

258 

-4  1.4 

254 

-47.5 

251 

-52.6 

253 

-54.7 

254 

-55.4 

257 

-56.1 

255 

-57,8 

254 

-59.3 

252 

-60.1 

259 

-60.1 

258 

-59.9 

255 

-59.6 

258 

-57,9 

259 

-54.0 

256 

-5  1.1 

249 

-4  8.0 

256 

-43.7 

256 

-39,5 

253 

-35.0 

757 

-31.0 

315 

-60 

f. 

710 

-58 

6 

541 

-54 

5 

722 

-52 

0 

170 

-49 

1 

116 

-4  5 

0 

867 

-4  1 

0 

545 

-  5 

5 

969 

-  7 

2 

1 

413 

-  8 

6 

1 

882 

-10 

0 

2 

393 

-1! 

9 

2 

905 

-13 

4 

3 

469 

-15 

8 

4 

066 

-19 

1 

4 

712 

-23 

0 

5 

401 

-27 

2 

6 

154 

-31 

5 

6 

979 

-36 

5 

7 

89! 

-4  2 

6 

8 

920 

-47 

8 

10 

110 

-52 

5 

11 

546 

-54 

2 

19 

171 

-60 

4 

19 

127 

-59 

4 

20 

274 

-59 

8 

21 

671 

-59 

4 

23 

493 

-55 

1 

24 

669 

-52 

9 

26 

105 

-50 

6 

413 

836 

1.282 


3,322 
3,922 


7 

670 

-49 

2 

8 

666 

-55 

5 

9 

970 

-57 

7 

11 

737 

-55 

7 

12 

084 

-54 

5 

13 

077 

-54 

6 

14 

237 

-55 

0 

15 

670 

-55 

5 

17 

09! 

-56 

0 

17 

037 

-56 

5 

18 

oie 

-56 

8 

20 

066 

-56 

7 

21 

471 

-57 

9 

23 

290 

-58 

9 

24 

41' 

-59 

6 

25 

844 

-59 

7 

27 

670 

-59 

1 

107 

12 

9 

120 

12 

6 

128 

13 

6 

130 

2 

137 

13 

9 

149 

15 

3 

146 

16 

7 

147 

17 

7 

153 

17 

7 

160 

17 

3 

160 

19 

4 

158 

21 

0 

166 

25 

4 

154 

20 

2 

162 

70 

4 

197 

16 

5 

203 

19 

2 

216 

16 

1 

221 

20 

0 

234 

24 

3 

245 

28 

7 

250 

32 

8 

255 

36 

9 

267 

42 

5 

269 

50 

9 

272 

59 

4 

277 

62 

5 

279 

76 

5 

See    reference    not©    at    end    of    table 


RAWINSONDE  DATA 


Average  m 

onthly  valuaa 

DECBIBHR  1963 

NORFOLK* 

VA* 

NORTH  PLATTE 

.  NEBR* 

•      OAKLAND.  CALIF 

OKLAHOyA  CITl 

.  OKLA. 

OLYMDIA,  V> 

A'H. 

1019  ^ 

B 

921  »■ 

R 

1022  ^ 

B 

977  MS 

1014  MB 

s 

3 

°  -a 

i  i 

I 

0 

3 

i 

1 

1 

Wind 

^1 

h 

i 

0 

1 

1 
1 

Wind 

Z  0 

M 

3 
1 

1 
1 

a 

i 

J3 
9 
> 

1 

Wind 

II 

2  0 

1 

1 
1 
1 

e 

Wind 

II 

t 

1 
J 

t 

Wind 

-S  8 
II 

a 

1 

I 

1 

I 

1 

& 

1 

& 

I 

SURFACE 

31 

9 

.4 

76 

302 

3.9 

648 

-  9*5 

72 

329 

5.2 

31 

6 

4.7 

85 

90 

3.1 

392 

-  2.6 

71 

317   1.9 

31 

58 

4.4 

90 

206 

3.5 

1000 

31 

162 

.3 

64 

315 

4.9 

206 

31 

187 

7.2 

69 

77 

4.1 

202 

31 

172 

5*2 

81 

207 

4.7 

950 

31 

571 

-  1.1 

58 

321 

8.9 

608 

31 

612 

10.5 

50 

48 

5.6 

611 

.5 

57 

2  96 

4*5 

31 

591 

5*2 

66 

201 

9*3 

900 

31 

1.00' 

-  2.3 

52 

295 

11.3 

1.027 

-  6*5 

65 

320 

9.5 

31 

1.063 

10*8 

43 

5 

5.1 

1,044 

,2 

53 

300 

8.4 

31 

1,032 

4*1 

62 

217 

12*8 

850 

31 

1.457 

-  3*1 

45 

278 

17.3 

1.477 

-  3.8 

56 

326 

17*3 

31 

1.538 

9.2 

40 

327 

6.2 

1,501 

*2 

52 

2  92 

11.5 

31 

1,49  7 

2*8 

58 

227 

15*5 

800 

31 

1.936 

-  4.7 

40 

271 

22.9 

1,056 

-  3.9 

53 

318 

22.1 

31 

2,038 

6*8 

38 

323 

6.2 

1,986 

*5 

45 

298 

14*2 

31 

1,986 

.  .6 

52 

235 

17.3 

750 

31 

2.443 

-  5.5 

41 

269 

30*5 

2,462 

-  6.2 

•^2 

317 

25.4 

31 

2,564 

4.0 

36 

315 

9.9 

2,502 

-  2*1 

38 

297 

16.5 

31 

2,499 

-  2*0 

46 

248 

19.0 

700 

31 

2.084 

-  7.5 

40 

265 

36.7 

3,000 

-  6.7 

49 

311 

27*0 

31 

3,124 

1.0 

34 

313 

12.2 

3,047 

-  4*5 

36 

294 

20.8 

31 

3,048 

-  4.6 

44 

255 

20*8 

650 

31 

3.551 

-  9.9 

36 

266 

44*7 

3,566 

-12.1 

48 

312 

28.9 

31 

3,712 

-  2*8 

34 

311 

14.6 

3,624 

-  7*6 

33 

2  92 

23.9 

31 

3,623 

-  7.0 

43 

262 

19*6 

600 

31 

4,173 

-13.2 

39 

265 

49*9 

4,1  79 

-15*6 

49 

312 

31.3 

31 

4,346 

-  6*9 

33 

306 

17.9 

4,246 

-11.0 

34 

267 

28*9 

31 

4.247 

-12.0 

46 

267 

21*4 

550 

31 

4.823 

-17.0 

38 

266 

56*7 

4,«26 

-19*5 

47 

311 

33.4 

31 

5,014 

-11*3 

33 

304 

20.4 

4,908 

-14*9 

33 

286 

34*6 

31 

4.900 

-16.4 

47 

269 

23*5 

500 

31 

5.540 

-21*5 

38 

265 

64*3 

5.53' 

-24.0 

44 

307 

34.8 

31 

5,745 

-16*5 

36 

305 

23.9 

5,624 

-19*8 

36 

2  86 

37*9 

31 

5.618 

-21.4 

270 

26.2 

450 

31 

6.302 

-26*4 

264 

72*1 

6,290 

-29.3 

306 

37.1 

31 

6,523 

-22*1 

37 

305 

24.9 

6,393 

-25*1 

34 

279 

44.3 

31 

6,382 

-26.5 

44 

2  74 

30*3 

400 

31 

7.151 

-32.2 

'8 

260 

78*5 

7,125 

-35.4 

304 

39.0 

31 

7,385 

-26*5 

40 

305 

29.' 

7,244 

-31*3 

34 

773 

46*6 

31 

7.229 

-32,4 

42 

280 

32.6 

350 

31 

8,081 

-3fl*« 

260 

84*9 

8,042 

-41.8 

303 

42*5 

31 

8,327 

-35.7 

36 

306 

32.8 

8,175 

-38*5 

272 

53*8 

31 

6.158 

-38.9 

286 

40.0 

300 

31 

9.125 

-45.3 

259 

94.2 

9,070 

-49.0 

301 

47.0 

31 

9,362 

-43.8 

310 

38.3 

9,218 

-46*0 

770 

61.4 

31 

9.199 

-46.4 

286 

49.0 

250 

31 

10,?22 

-52*0 

259 

98*1 

10,245 

-56.0 

303 

50.9 

31 

10,58' 

-52.8 

310 

42.7 

10,410 

-53.5 

275 

60.6 

31 

10,388 

-54.5 

296 

42.0 

200 

31 

11.750 

-56*4 

263 

90*7 

11,6';3 

-56. » 

302 

53.0 

31 

11,998 

-50.9 

306 

46.8 

11,825 

-56.6 

270 

71.5 

30 

11.796 

-60.6 

301 

41.2 

175 

31 

12.596 

-57*1 

266 

75*8 

12,4on 

-56.9 

301 

51.3 

31 

12,828 

-61*8 

302 

46.0 

12,662 

-59.6 

274 

65*7 

30 

12,626 

-60.4 

2  95 

39.6 

150 

31 

13,567 

-58*8 

265 

71*5 

13,458 

-58.5 

298 

48.6 

31 

13,783 

-61*7 

300 

42.7 

13.624 

-60.6 

278 

62.9 

30 

13.569 

-59.4 

298 

38.3 

125 

31 

14,706 

-60*8 

264 

65.1 

14,601 

-59*5 

298 

44*1 

31 

14,908 

-63.' 

297 

39.6 

14.755 

-62.1 

278 

55*6 

30 

14,729 

-60.2 

'01 

35.9 

100 

30 

16,081 

-62*5 

263 

54*2 

15,992 

-61*2 

296 

38*1 

30 

16,270 

-65.3 

295 

31.9 

16.129 

-64*0 

2  76 

51*5 

30 

16,117 

-61.3 

301 

33*0 

eo 

30 

17,458 

-62*9 

263 

44*3 

17,373 

-62*4 

295 

36*5 

30 

17,626 

-65*7 

298 

25.1 

17,496 

-65*U 

260 

36*5 

30 

17,501 

-61.2 

299 

28.2 

70 

30 

18.286 

-62.5 

263 

40.2 

18,203 

-62*5 

294 

35*5 

30 

18,448 

-64*6 

301 

21.4 

18,316 

-64*' 

284 

33.2 

30 

16,333 

-61.7 

302 

26.6 

60 

30 

19.235 

-61.1 

262 

40.0 

19.148 

-62.3 

292 

32.6 

30 

19,362 

-6  3*6 

304 

16.6 

19,255 

-53*2 

283 

28.6 

30 

19,284 

-61.1 

305 

25.8 

50 

30 

20.370 

-6  0.2 

260 

33.0 

20.274 

-62.3 

295 

32*1 

27 

20,513 

-62.1 

319 

16.7 

20.379 

-62.2 

283 

24.5 

30 

20,415 

-61.1 

307 

24*9 

40 

29 

21.773 

-57.0 

265 

30.7 

21.6'i2 

-61.8 

291 

79*3 

26 

21,892 

-60.8 

322 

14.6 

21,761 

-60*7 

280 

27.0 

30 

21,799 

-61.° 

310 

25.4 

30 

28 

23.619 

-51.8 

263 

34.0 

23.4'« 

-60.5 

267 

'5*5 

25 

23,687 

-59,5 

313 

16.7 

23,555 

-57.5 

276 

29.7 

26 

23,601 

-61.8 

324 

25.3 

25 

27 

24.819 

-47.6 

256 

37.3 

?4.'77 

-59,4 

264 

'6.1 

25 

24,631 

-58.5 

313 

19.4 

24,731 

-54*8 

2  70 

33*8 

21 

24,757 

-51.2 

326 

26.8 

20 

22 

26.297 

-45.1 

257 

41.6 

25.078 

-57.7 

276 

44.7 

23 

26,243 

-57.4 

303 

24.9 

26,185 

-51*5 

265 

45*1 

18 

26,148 

-60.9 

311 

38.5 

15 

14 

28.206 

-43.9 

27.807 

-55*0 

269 

49.9 

21 

28,073 

-55.8 

286 

33.8 

28,000 

-49*5 

12 

27,894 

-62*1 

10 

30.452 

-49*5 

262 

74*6 

18 

30,689 

-50.8 

272 

48.8 

30,676 

-47*1 

7 

32.775 

-48.3 

260 

92*1 

10 

33.073 

-43.6 

5 

10 

35.134 

-42.0 

OMAHA.  N 

PR* 

PFOR 1  A. 

LL. 

PI TTSRURGI 

■  PA 

PONAPF.  CAROL INE 

S. 

PORTLAND 

ME. 

973  ^ 

«B 

998  f 

e 

975  1 

B 

+          1005  MB 

10  13  MB 

SURFACE 

31 

403 

-10*8 

72 

312 

5.8 

31 

200 

-11*5 

76 

286 

3.7 

31 

353 

-  6.9 

79 

242 

5.2 

39 

28*3 

77 

71 

7*2 

20 
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75 

314 

3.3 

1000 

31 

191 

31 

184 

314 

4.1 

31 
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62 

27*6 

77 

73 

8*2 

115 

-  9*6 

57 

317 

5.2 

950 

31 

586 

-  8.6 

67 

313 

9.5 

31 

562 

-  8.3 

66 

2  94 

11.7 

31 

564 

-  7.0 

78 

251 

10.1 

530 

23*8 

79 

78 

13*8 

515 

-  8*9 

60 

296 

8.2 

900 

31 

1.007 

-  6.5 

60 

322 

16.9 

31 

1.000 

-  7.5 

59 

2  96 

15*2 

31 

985 

-  7.9 

77 

2  70 

15.9 

1,008 

20*6 

79 

83 

19*0 

930 

-10.1 

61 

293 

6.9 

850 

31 

1.455 

-  5.7 

53 

313 

20.8 

31 

1.445 

-  7.7 

52 

297 

16*6 

31 

1,427 

-10*0 

76 

274 

17*9 

1,502 

18.3 

72 

81 

14*0 

1,370 

-11*0 

56 

297 

13*4 

800 

31 

1.930 

-  6.7 

51 

310 

23.9 

31 

1.916 

-  8.7 

43 

298 

23*1 

31 

1,895 

-10.9 

67 

276 

22.' 

2,021 

15.9 

68 

79 

11*3 

1,835 

-12*2 

52 

294 

16.5 

750 

31 

2,428 

-  6.2 

46 

311 

26.2 

31 

2.418 

-  9,7 

'7 

299 

26*4 

31 

2,366 

-12*6 

58 

275 

27*0 

2,563 

13*5 

58 

93 

11*5 

2,327 

-14*1 

51 

283 

21.2 

700 

31 

2,Q66 

-10.2 

43 

307 

28*2 

31 

2.945 

-11*7 

37 

2  96 

29*3 

31 

2,914 

-14*6 

50 

273 

30*1 

3,146 

10.6 

52 

90 

12*0 

2,849 

-15.9 

50 

276 

26.0 

650 

31 

3,528 

-12*8 

39 

310 

32*2 

31 

3. '11 

-14*4 

36 

296 

33*2 

31 

3,471 

-17*1 

47 

273 

34*0 

3,757 

7*2 

46 

86 

14*4 

3,405 

-18*6 

49 

271 

29.5 

600 

31 

4,142 

-16*0 

36 

309 

34*8 

31 

4.115 

-17.3 

'4 

294 

'6*9 

31 

4.071 

-19.6 

4  1 

2  74 

39.8 

4,418 

3.5 

42 

83 

16.3 

3.999 

-22*1 

47 

267 

33.4 

550 

31 

4,786 

-20*1 

38 

307 

39.2 

31 

4.761 

-21.2 

34 

2  94 

42*2 

31 

4.711 

-22*8 

2  76 

46.6 

5,113 

-   *2 

38 

63 

16*8 

4.632 

-25*7 

44 

268 

39.2 

500 

31 

5.493 

-24*b 

307 

39.8 

31 

5.459 

-26.0 

293 

45*8 

31 

5.407 

-26*9 

276 

52.3 

5,877 

-  4.7 

39 

86 

19*0 

5.320 

-29*8 

40 

265 

43.3 

450 

31 

6.245 

-30*' 

305 

41.4 

31 

6.211 

-30.8 

292 

51.1 

31 

6.154 

-31*5 

275 

61.0 

6,695 

-  0*4 

36 

90 

21*6 

6.057 

-34*8 

269 

46.0 

400 

31 

7.081 

-36.0 

302 

47.0 

31 

7.041 

-36*2 

269 

56*1 

31 

6.967 

-36*7 

271 

63.7 

7,604 

-14.9 

94 

20*2 

6.879 

-39*8 

268 

56.7 

350 

31 

7,096 

-42.4 

299 

51*9 

31 

7.956 

-42*2 

292 

59.6 

31 

7.900 

-42*8 

273 

66.4 

8,601 

-21.7 

94 

16.6 

7.762 

-44*5 

264 

66*0 

300 

31 

9,022 

-49.6 

293 

57*3 

31 

6,064 

-48*B 

290 

63.7 

31 

8,925 

-49*0 

'69 

72.3 

9,719 

-29.8 

101 

16.7 

8,805 

-48*7 

261 

73*2 

250 

31 

10,198 

-55.5 

293 

61*8 

31 

10,166 

-54*1 

287 

66.0 

31 

10.108 

-53*' 

265 

75.0 

10,992 

-40.0 

104 

19.6 

9,994 

-51.8 

260 

76*5 

200 

31 

11,613 

-57.2 

2  90 

59.1 

31 

I  1.591 

-55*3 

288 

63.3 

31 

11.540 

-54*V 

264 

67.6 

12,476 

-52.5 

105 

23.1 

11,437 

-52.7 

258 

68.2 

175 

31 

12,458 

-57*3 

2  90 

55.2 

31 

12.442 

-56*1 

266 

56.7 

31 

12.392 

-55.' 

264 

56*7 

13,325 

-59*8 

100 

25.6 

12,298 

-53*1 

259 

63*1 

150 

31 

13,432 

-57.7 

291 

52.4 

31 

13.421 

-56.5 

283 

53.6 

31 

13.371 

-57.2 

264 

60.0 

14,271 

-67.6 

93 

27.8 

13,289 

-54*1 

258 

57.7 

125 

31 

14,580 

-58.9 

289 

47.6 

31 

14.574 

-57*9 

265 

50.7 

31 

14.520 

-56.5 

263 

52.4 

15,346 

-76. t 

83 

31.7 

14,456 

-55*3 

256 

56.5 

100 

31 

15,078 

-60.0 

286 

43.3 

31 

15.975 

-59*8 

265 

43.5 

31 

15.918 

-59.7 

266 

48.6 

16,617 
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65 

20*9 

15.873 

-57.4 

261 

54.0 

80 

31 

17,365 

-6  1.7 

2  90 

38*3 

30 

17.370 

-60*5 

280 

39.6 

30 

17.315 

-59.9 

270 

40.4 

17,89] 

-73.5 

93 

6*6 

17,281 

-57*9 

257 

49.9 

70 

31 

18,190 

-61.3 

291 

37*3 

30 

18.203 

-61.0 

260 

36.7 

30 

18.149 

-59*7 

269 

38.1 

18,679 

-69*3 

266 

6*2 

30 

18,128 

-57.9 

256 

47.6 

60 

31 

19,148 

-61.9 

290 

34.8 

30 

19.157 

-61.3 

282 

'5.5 

30 

19.111 

-60*7 

263 

36.3 

29 

19,608 

-65*0 

269 

18*5 

30 

19,095 

-58.0 

259 

43.3 

50 

31 

20,277 

-61*4 

289 

34.0 

30 

20.290 

-60.9 

282 

30.7 

29 

20.245 

-6". 9 

267 

'4.8 

28 

20,729 

-60.5 

266 

26*2 

30 

20,242 

-58.2 

256 

39.6 

40 

30 

21,663 

-61.2 

289 

36.5 

29 

21.681 

-6  0.0 

278 

33.2 

26 

21,644 

-56*8 

268 

3  7.1 

26 

22,120 

-56*6 

269 

36.9 

30 

21,648 

-57*6 

256 

42.5 

30 

27 

23.476 

-58*8 

282 

37.3 

29 

23.487 

-57.6 

273 

36.3 

28 

23,464 

-55.3 

265 

38.1 

24 

23.959 

-53.2 

2  70 

35.4 

30 

23,475 

-55*0 

254 

45.3 

25 

24 

24.630 

-56*4 

281 

43*3 

29 

24,643 

-55.4 

269 

42.5 

27 

24,620 

-53.1 

262 

44.5 

21 

25,137 

-50.7 

266 

39*6 

28 

24,643 

-52*8 

257 

52.4 

20 

22 

26.063 

-53.5 

274 

51.7 

28 

26,067 

-53.4 

266 

50.5 

26 

26,085 

-49.2 

260 

53.6 

21 

26.597 

-48.3 

255 

34.0 

24 

26,089 

-49*6 

256 

64*1 

15 

)8 

27.954 

-4  9.6 

268 

58.9 

28 

27,934 

-49.7 

260 

63.1 

24 

27,982 

-46.4 

259 

61.6 

11 

28.502 

-45.4 

262 

35.5 

9 

28,014 

-39*6 

10 

9 

30,674 

-43*7 

27 

30.625 

-42.9 

256 

81.6 

22 

30,722 

-41.5 

255 

80.2 

6 

31.192 

-4  1*1 

7 

23 

33.060 

-38.5 

257 

102.4 

15 

33,146 

-37.8 

256 

95.8 

5 

21 

35,336 

-34*3 

14 

35,487 

-33.2 
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31 
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65 

321 
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31 

316 
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78 
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31 
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90 
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3.5 
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89 
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3.3 

31 
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84 
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2.9 
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31 
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31 
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3.9 
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31 
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31 
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72 

313 

7.2 

31 
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86 

88 

6*2 

608 

6.2 

67 
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8.9 

31 
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31 
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54 
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71 
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13.4 

31 
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83 
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61 
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1.109 
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316 
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52 

316 
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31 
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59 
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74 
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69 
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313 
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20*6 
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47 

314 
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31 
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-11*3 
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31 
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45 
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31 

4,947 
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45 
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24*3 
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5.522 

-25.1 

42 

312 
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5,380 

-28.4 

45 
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35*5 

31 

5.177 
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46 
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39 

312 

42.3 

6,1  19 
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46 

313 
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31 
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45 
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31 

6,430 

-25.4 
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316 
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31 
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31 
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-31*2 

42 

2  70 

40.4 
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7,276 
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46.6 

7.646 

-45.7 

315 
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12*8 

8.205 

-38.2 
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31 

8,205 

-39*4 

315 

37*6 

300 

312 

52.1 
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312 
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31 
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313 
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31 

11.619 
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311 

52.6 

11,447 
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303 
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30 
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-51.5 
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14.6 

11.844 
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286 
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31 

11.829 
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314 

44*9 
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31 

12.458 

-58.5 

311 

51.7 
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303 

47.8 

29 
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194 
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31 

12.661 

-60.8 

312 
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31 

13.427 

-58.7 

305 

13,275 

-56.6 

300 

46.0 

20 

13,070 
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13.631 
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40*0 

31 

13.620 

-60.8 

310 

41.2 
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30 

14*568 

-59*2 

302 

44.9 

14,428 

-57.8 

2  98 

44*5 

29 

14,266 

-50.8 

212 

16.7 

14.766 

-61*3 

290 

37.7 

31 

14.762 

-61.6 

311 

38.1 

100 

30 

15,062 

17,344 

-60,3 

303 

41.6 

15,831 

-59.0 

2  96 

41*6 

29 

15,719 

-50.8 

224 

17.5 
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294 

32.2 

31 
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33.4 
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29 
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17,227 
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41*8 

29 

17,171 
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19.2 

30 

17,522 
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297 

26*0 

31 

17,501 

-63.4 

307 

31.3 

70 

28 

18,172 

301 

37.5 

18,062 

-60*9 

2  96 

38*9 

29 

18,039 
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243 

21.0 

30 

18, 340 

-61.9 

300 

26*0 

31 

18,334 

-62*7 

310 

27.6 

60 

26 

19,121 

-62.0 

301 

35.9 

19,016 

-61.5 

2  96 

'7*3 

29 

19,037 

-52*1 

253 

21.4 

30 

19,300 

-62.2 

302 

24.9 

31 

19,272 
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316 

23.3 

50 

25 
24 
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-62.1 
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-6  1*1 
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-56*7 

303 

33.4 

20,145 

-61.9 

2  94 

35*9 

29 

20,217 

-52.5 

255 

25.4 

30 

20.429 

-61.2 

305 

23.5 

30 

20,402 

-61.8 

313 

22.7 

40 
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297 
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21,544 
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37*1 

29 

21,650 

-52.3 
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29.7 

21,829 

-60.8 

324 

20.2 

29 

21,791 

-61.4 
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23.9 

30 
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20 
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3 

23,410 
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293 
288 
2  79 

23.335 

-61.2 

291 

40.6 

26 

23,506 

-53.1 

2  76 

34.4 

23,658 

-60*6 

329 

25*4 

28 

23,587 

-60.7 

306 

24.3 

25 
20 

15 
10 

44.5 
53.0 

24.481 

-61  .3 

283 

43*5 

25 

24.694 

-52*8 

285 

30.0 

24,812 

-60.6 

337 

28*9 

24 

24,730 

-59.4 

301 

31.9 

25.666 
27,747 
30.318 

-60*3 
-56.9 
-54*5 

278 
275 

51*7 
68*0 

23 

17 

26.128 
26.007 

-53.6 
-53.4 

289 
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43.9 
53*4 
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27,934 
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332 
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6 

26,134 
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~  1016 
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SURFACE 

1000 

950 
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850 
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700 

650 
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550 
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250 
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150 
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80 

70 

60 

50 

40 

30 


243 
195 
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1.059 
1.527 
2.023 
2.548 
3.102 
3.692 
4.324 
4.995 
5,727 
6.510 
7.376 
6,324 
9.386 
10,590 
12.030 
12.864 
13.815 
14.926 
16,271 
17.600 
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19,330 
20,444 
21.926 
23.648 
24,623 
26,288 
28.164 


2.5 
0.0 

-  2.7 

-  6.4 

-10.4 
-15.5 
-21.0 
-27.1 


-6  6.0 
-69.3 
-69.6 
-68.3 
-65.9 
-63.7 
-60.0 
-54.0 
-50.8 
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592 
1.047 
1,525 
2,027 
2,551 


8,351 
9,410 
10.619 
12.047 
12.866 
13.847 
14.971 
16,329 
17,669 
18,484 
19.414 
20.531 
21.910 
23.709 
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26.273 
28.121 
30,730 


5.4 
2.7 

-  1.2 

-  5.' 
-10.0 
-15.3 
-20.6 
-27.2 
-34.6 
-42.6 
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-57.6 
-59,3 
-61.3 
-64.1 
-67.1 
-67.7 
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7.4 
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9.1 
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10.9 
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16.3 
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19.4 

306 

22.1 

305 

25.1 

315 

24.7 
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26.7 

309 

31.5 

301 

38.9 

2  96 

41.2 

2  90 

42.2 

280 

40.0 

291 

32.2 

296 

24.5 

298 

22.3 

141 
587 
1.056 
1.544 
2,057 
2.595 
3.171 
3,777 


22.8 
24.1 


221 

131 
525 


13 

217 

-60 

9 

14 

161 

-66 

2 

15 

253 

-71 

6 

16 

551 

-76 

4 

17 

831 

-76 

3 

18 

6ln 

-73 

5 

19 

517 

-6  8 

8 

20 

625 

-62 

5 

22 

021 

-56 

4 

23 

868 

-5  1 

5 

25 

059 

-4  8 

9 

26 

534 

-46 

1 

28 

466 

-42 

2 

31 

219 

-39 

3 

2.555 
3.117 
3.705 
4.344 
5,01  1 
5,746 
6,522 
7,369 
8,333 
9,389 
10,594 
12,016 
12,652 
13,811 
14,933 


17.1 
•19.2 


293 

3 

7 

297 

7 

2 

298 

10 

5 

2  96 

1  3 

0 

297 

14 

6 

300 

16 

7 

297 

19 

? 

294 

22 

7 

2  94 

24 

7 

2  94 

27 

4 

2  94 

30 

1 

7,T13 
8,720 
9,891 
11,321 
12,178 
13,165 
14,328 
15,730 


282 

44 

3 

260 

45 

8 

260 

46 

4 

277 

44 

5 

277 

41 

6 

274 

44 

3 

2  70 

48 

4 

270 

56 

5 

266 

59 

4 

264 

73 

6 

260 

65 

1 

254 

U3.6 

252 

038 

9 

SHEMYA ,  ALASKA 
992  MR 


5HREVEP0RT, 
1015  MB 


SWAN  ISLAND,  W 
1014  MB 


TAmPA,  FLA 
1020  MB 


SURFACE 
1000 
950 
900 
850 
800 
750 
700 
650 
600 
550 
500 
450 
400 
350 
300 
250 
200 
175 
150 
125 
100 


365 

809 

1.253 

1.720 

2.210 

2.730 

3.276 

3.866 

4.490 

5.168 

5.694 

6.697 

7.579 

8.575 

9.742 

11,184 

12,055 

13,063 

14,257 

15,722 

17,186 

18,065 

19,075 

20,274 

21,752 

23,651 

24,853 

26,329 

28,250 

30,911 


-15.2 
-16.1 
-21.5 
-25.0 
-29.2 
-34.0 
-39.1 
-4  4.7 
-50.2 
-54.3 
-54.1 
-50.7 
-5C.1 
-49.7 
-48.9 
-4  3.9 
-46.9 
-4  9.1 
-48.5 
-4  6.2 
-4  7.t 
-47.2 
-47.2 
-47.4 
-4  7.5 
-46.2 


75   317   5.6 

326 

307 
300 
266 
2  78 
270 
270 
273 
276 
271 
267 


79 
200 
620 
1.054 
1.519 
2,007 
2,527 
3,075 
3,657 
4,283 
4,949 
5.673 


6.250 
9.304 
10.506 
11.930 
12,765 
13,721 


16,204 


19,367 
19,299 


23,635 
24,801 
26,272 
28,177 
30,939 
33,457 
35,833 


■  5.8 
•  9.1 
■12.9 


-51.7 
-58.6 
-60.1 
-61.4 
-64.3 
-66.5 
-67.2 
-65.3 
-64.7 
-63.0 
-59.1 
-54.7 
-52.2 


316 

8 

9 

297 

13 

6 

292 

17 

5 

287 

20 

6 

285 

23 

9 

262 

27 

2 

279 

30 

9 

279 

35 

5 

2  74 

38 

9 

271 

41 

4 

267 

47 

2 

267 

59 

4 

722 

216 

626 

1,055 

1,510 

1,992 


3 

615 

-  9 

5 

4 

237 

-13 

2 

4 

888 

-17 

3 

5 

602 

-21 

9 

6 

359 

-27 

0 

7 

210 

-33 

1 

8 

134 

-40 

1 

9 

166 

-4  8 

0 

10 

349 

-55 

6 

11 

751 

-60 

6 

12 

593 

-60 

3 

13 

545 

-59 

4 

14 

685 

-59 

7 

16 

073 

-61 

2 

17 

456 

-6  1 

6 

18 

297 

-61 

6 

19 

240 

-61 

? 

20 

375 

-61 

9 

21 

774 

-61 

6 

23 

579 

-62 

2 

24 

705 

-62 

5 

26 

107 

-6  7 

6 

27 

831 

-63 

4 

2 

581 

10 

9 

3 

158 

a 

5 

3 

763 

5 

5 

4 

419 

1 

9 

5 

107 

-  1 

9 

5 

866 

-  6 

5 

6 

679 

-1  1 

5 

7 

577 

-17 

8 

8 

561 

-25 

0 

9 

661 

-34 

1 

10 

909 

-44 

5 

12 

363 

-56 

2 

13 

199 

-62 

3 

14 

138 

-67 

3 

15 

2  24 

-72 

2 

16 

519 

-77 

3 

17 

795 

-77 

7 

18 

581 

-74 

2 

19 

475 

-69 

7 

20 

579 

-6  3 

■^ 

21 

97? 

-57 

5 

23 

813 

-52 

1 

24 

999 

-4  9 

0 

26 

477 

-4  5 

9 

37 

10 

g 

20 
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0 

37 

2 

117 
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136 

4 

143 

4 

175 

3 

232 

4 

231 

7 

255 

12 

0 

171 
601 
1,051 
1,525 
2,025 
2,553 
3,117 
3,710 
4,353 


20,526 
21,91o 


-6  1.3 
-6  3.9 
-67.2 
-70.4 
-71.1 
-69.0 
-65.7 
-61.9 
-57.7 
-50.3 
-45.3 
-41.7 
-38.0 


332 

2 

9 

271 

7 

0 

266 

9 

3 

266 

14 

0 

263 

16 

1 

263 

23 

5 

264 

29 

1 

259 

31 

1 

261 

36 

5 

260 

40 

2 

261 

45 

3 

260 

52 

4 

260 

59 

4 

260 

65 

5 

260 

75 

4 

261 

81 

7 

262 

78 

1 

260 

77 

1 

263 

68 

6 

258 

56 

9 

262 

44 

9 

263 

35 

5 

263 

28 

7 

260 

26 

8 

265 

24 

1 

265 

24 

9 

269 

18 

6 

260 

12 

4 

TATOOSH  IS.. 
1016  M 


SURFACE 

31 

1000 

31 

950 

31 

900 

31 

850 

31 

600 

31 

750 

31 

700 

31 

650 

31 

600 

31 

550 

31 

500 

31 

450 

31 

400 

31 

350 

31 

300 

31 

250 

31 

200 

31 

175 

30 

150 

29 

125 

29 

100 

28 

80 

25 

70 

25 

60 

23 

50 

23 

40 

16 

30 

14 

25 

13 

20 

11 

15 

9 

10 

7 

7 

5 

4 

TOPEKA.  HANS. 
991  MB 


TRUK ,  CAROL  INF 
1010  MB 


•WAKE  IS.,  PACIFIC 

1016  MB 


31 
161 
578 
1,023 
1.485 
1.972 
2.465 
3.031 
3.605 
4.226 
4.880 
5.594 
6.355 
7.203 
8.130 
9.168 
10,354 
11.760 
12.583 
13.540 
14.660 
16.069 


18,290 
19,236 
20,366 
21,747 
23.553 
24.663 
26.059 
27.690 
30.423 


7.7 

83 

97 

7.6 

73 

124 

5.5 

70 

183 

3.1 

72 

197 

1.9 

67 

206 

•  4 

59 

222 

-  2.8 

55 

237 

-  5.6 

51 

240 

-  8.6 

50 

251 

-12.5 

47 

253 

-16.9 

47 

257 

-21.7 

46 

259 

-27.0 

45 

261 

-32.7 

43 

264 

-39.5 

42 

275 

-47.1 

275 

-54.6 

278 

-60.5 

279 

-60.3 

2  76 

-59.6 

?82 

-60.0 

262 

-60.4 

288 

-61.4 

296 

-61.3 

296 

-61.2 

297 

-61.'' 

301 

-62.2 

303 

-62.2 

313 

-62.9 

313 

-63.2 

317 

-63.7 

-62.6 

2.999 
3.566 
4,181 


6,297 
7,140 
6.061 
9.094 
10.269 
11.684 
12.526 
13.497 
14,641 
16,031 
17,416 
18,241 
19,196 
20,325 
21,711 
23.512 
24.671 
26,126 
28,012 
30,728 


539 

24 

1 

1 

015 

21 

1 

1 

510 

16 

5 

2 

029 

16 

1 

2 

576 

13 

5 

3 

156 

10 

4 

3 

770 

7 

2 

4 

425 

3 

4 

5 

120 

- 

7 

5 

883 

-  5 

0 

6 

699 

-  9 

5 

7 

608 

-14 

7 

9 

606 

-21 

5 

9 

724 

-29 

6 

10 

997 

-39 

9 

12 

461 

-52 

4 

13 

330 

-59 

6 

14 

277 

-6  7 

4 

15 

354 

-75 

3 

16 

627 

-79 

8 

17 

904 

-74 

4 

16 

669 

-69 

9 

19 

621 

-64 

1 

20 

747 

-60 

3 

22 

148 

-57 

0 

23 

962 

-53 

2 

25 

16? 

-50 

8 

26 

62? 

-48 

7 

28 

514 

-4  6 

5 

31 

242 

-4  0 

^ 

33 

719 

-37 

6 

10.9 
11.1 
9,9 


18.1 
17.7 
15.7 
17.5 
22.1 
26.0 
29.9 


258 

3 

5 

272 

16 

5 

276 

23 

1 

271 

31 

1 

271 

36 

9 

267 

35 

9 

267 

35 

5 

269 

35 

5 

269 

28 

9 

126 

8 

0 

121 

3 

7 

197 

8 

791 

2 

9 

306 

5 

6 

310 

9 

7 

305 

14 

8 

305 

19 

6 

298 

21 

0 

294 

22 

9 

291 

25 

1 

293 

27 

2 

295 

29 

1 

292 

35 

2 

274 

45 

8 

276 

49 

5 

272 

45 

8 

292 

42 

2 

286 

37 

1 

293 

29 

1 

295 

22 

9 

5 

25.3 

69 

74 

144 

24.3 

70 

76 

587 

20.3 

79 

67 

057 

16.7 

80 

86 

543 

15.3 

55 

90 

056 

14.3 

32 

84 

597 

12.6 

25 

76 

176 

10.8 

18 

75 

785 

8.0 

17 

70 

446 

4.3 

17 

77 

139 

-   .4 

18 

91 

902 

-  5.5 

19 

147 

715 

-10.6 

19 

357 

617 

-16.6 

20 

336 

607 

-23.2 

18 

2  99 

717 

-31.6 

21 

291 

979 

-4  1.7 

300 

451 

-53.7 

300 

295 

-60.4 

2  94 

238 

-67.7 

261 

314 

-75.2 

773 

584 

-81.4 

276 

837 

-80.2 

105 

596 

-76.6 

104 

497 

-70.6 

223 

592 

-65.0 

256 

966 

-61.3 

275 

776 

-55.5 

2  94 

947 

-5?.? 

268 

399 

-49.1 

279 

308 

-45.9 

262 

013 

-42.6 

88 

436 

-39.4 

99 

757 

-35.4 

87 

323 

-32.9 

78 

10.7 
15.2 
17.5 
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1 
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11 
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« 

1 

■i 
K 

a 

I 

SURFACE 

15 

3 

-   .6 

294 

5.8 

31 

84 

-  5.5 

78 

319 

3.3 

31 

1.310 

-  5.7 

66 

116 

2.1 

1.492 

-  6.2 

80 

152 

1.2 

31 

12 

,1 

92 

113 

5.2 

KOC 

15 

145 

0.0 

305 

10.3 

31 

158 

-  4.2 

69 

321 

5.4 

31 

257 

254 

31 

74 

105 

9.3 

9^0 

15 

552 

-  2.3 

310 

12.2 

31 

565 

-  4.2 

61 

297 

12.8 

31 

666 

666 

31 

485 

1,1 

75 

126 

16.7 

•300 

15 

962 

-  4.1 

303 

14.6 

31 

968 

-  6.2 

62 

296 

14.6 

31 

1.097 

1.099 

31 

922 

-  1.3 

69 

135 

18.3 

850 

15 

1.432 

-  6,0 

291 

19.0 

31 

1  ,434 

-  7.5 

60 

287 

17.9 

31 

1.550 

,9 

61 

166 

3.5 

1.549 

142 

1.2 

31 

1.376 

-  3.6 

70 

147 

20.0 

800 

15 

1.906 

-  7,^ 

2  84 

25.8 

3! 

1,905 

-  8.5 

52 

278 

22.9 

31 

2.039 

1.1 

230 

5.4 

2.033 

1.1 

43 

351 

2.5 

31 

1.653 

-  6.3 

67 

155 

20.0 

7f0 

15 

2(408 

-  8.7 

276 

32.1 

31 

2,404 

-  9.7 

43 

274 

27.6 

31 

2.55' 

-   .5 

45 

2  79 

8.2 

2.554 

.6 

33 

341 

3.5 

31 

2.351 

-  8.9 

62 

157 

15.7 

700 

15 

2.941 

-  9,8 

273 

43.3 

31 

2,935 

-11.5 

40 

273 

32.6 

31 

3.106 

-  3.1 

43 

300 

11.1 

3 . 1  04 

-  1.3 

27 

124 

6.5 

31 

2.668 

-11.7 

60 

166 

14.4 

650 

15 

3.512 

-11.2 

271 

50.9 

31 

3,501 

-14.0 

41 

2  72 

37,9 

31 

3.686 

-  6.1 

39 

304 

14.6 

3.691 

-  4.5 

312 

10.7 

31 

3.446 

-15.2 

56 

175 

14.6 

600 

15 

4.122 

-14.2 

272 

56.9 

3! 

4,106 

-16.8 

39 

2  74 

43.1 

31 

4,312 

-  9,9 

36 

307 

17.1 

4.316 

-  8,1 

306 

14,4 

31 

4.053 

-19.4 

54 

165 

14.2 

550 

15 

4,775 

-18.0 

271 

62.4 

31 

4,754 

-20.2 

40 

258 

51.3 

31 

4,97? 

-14.1 

16 

305 

21.6 

4,984 

-12.5 

315 

17.3 

31 

4,687 

-23.0 

51 

194 

14.4 

500 

15 

5.484 

-23.1 

269 

68.0 

31 

5,455 

-24.6 

39 

258 

56.3 

3! 

5,695 

-16.6 

36 

295 

24.9 

5,710 

-17.3 

314 

19.0 

30 

5,389 

-27.8 

47 

199 

15.2 
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15 

6.244 

-26.4 

268 

76.1 

31 

6,21" 

-29.9 

■>fi 

256 

62.7 

31 

6,464 

-24.1 

35 

310 

27.0 

6.488 

-22.6 

321 

23.3 

30 

6,129 

-33.0 

47 

207 

16.9 

fcCC 

15 

7,083 

-34.2 

269 

65.3 

31 

7.044 

-35.4 

270 

71.9 

31 

7,320 

-30,7 

307 

29.3 

7,341 

-29.5 

326 

25.6 

30 

6,959 

-38.9 

221 

18.3 

350 

15 

8.006 

-40.5 

255 

95.0 

31 

7.96? 

-41.4 

269 

79.8 

31 

6,254 

-37.9 

306 

31.1 

8,281 

-37.1 

323 

28.9 

30 

7,861 

-45.8 

724 

20.4 

3C0 

15 

9.043 

-46.5 

265 

93.8 

31 

6.993 

-47,5 

264 

90.1 

31 

9,298 

-45.9 

301 

31.9 

9.329 

-45.0 
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35.0 

30 

8,»73 

-51.9 

735 

23.7 
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15 

10.23= 

-51.7 

31 

10,184 

-52.5 
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94.8 

31 

10,486 

-54.3 
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37.7 

10.523 

-51.6 

317 

41.4 

30 
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-55.'- 

242 

26.2 
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11.675 

-55,1 
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11,615 
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36.9 
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-59.0 
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41.7 

30 

11,457 
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251 

76.6 
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15 

12.526 

-56.1 

31 

12,464 

-55.5 

267 

79.3 

31 

12,722 

-61.6 

307 

39.0 

12,772 

-59.7 

2  99 

44.1 

30 

12,301 

-56.5 

751 

76.0 

150 

15 

13.504 

-56.6 

31 

13,440 

-57.1 

266 

73.2 

31 

11,679 

-60.7 

306 

39.0 

13,732 

-51.4 

300 

42.7 

30 

13,761 

-56.1 

251 

28.5 

125 

15 

14.652 

-58,6 

30 

14,566 

-59.2 

265 

62.2 

31 

14,811 

-61.7 

104 

15.4 

14,857 
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42.0 
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14,443 

-55.7 

253 

29.7 
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15 

16.046 
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15,980 

-60.7 
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51.5 

30 

16,167 
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305 

32.6 

16,220 

-55.2 

2  96 

38.7 

30 

15,865 
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259 
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80 

14 

17,431 

-60.9 

30 

17,353 

-62.1 
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49.0 

29 

17,555 

-63.5 
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25.4 

17,574 

-55.6 
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29.3 

30 

17,278 

-57.2 
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28.2 

70 

14 

18,260 
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44.9 

29 
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30 
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38.9 

10 
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21,736 

-60.5 

29 

21,670 

-59.1 

265 

36.1 

27 

21.833 

-61.5 

331 

17.3 

21,624 

-61.1 

101 

17.9 

29 

21,611 

-60.7 

769 

41.4 

?o 

10 

23,544 

-56.6 

29 

23,492 

-54.6 

260 

35.3 

24 

23,626 

-60.5 

333 

19.0 

23,617 

-58.8 

202 

22.0 

26 

23,400 

-62.2 

793 

49.0 

25 

10 

24,705 

-54.7 

26 

24,664 

-52.0 

260 

43.9 

24 

24,765 

-50.5 

320 

20.2 

24,766 

-57.0 

287 

27.5 

23 

24,560 

-62.7 

797 

54.0 

20 

10 

26,138 

-53.1 

26 

26,120 

-4  8.7 

259 

55.2 

17 

26, 170 

-57,0 

109 

26.2 

2<.,19!  -54.3 

2  70 

38.3 

13 

25.999 

-62.1 

302 

60.0 

!5 

7 

28,034 

-47.6 

24 

28,021 

-44.5 

256 

71.5 

12 

26,016 

-56.0 

27,965 

-52.7 

9 

27,960 

-60.8 

10 

5 

30,810 

-42.' 

17 

30,694 

-44.1 

260 

72.1 

10,61! 

-40.0 

7 

7 

32,856 

YAP,  CAROL 

NF  1 

5. 

YUCCA  FLAT 

NEV 

+ 

1009  ^ 

B 

887  ► 

H 

suRFsce 

31 

17 

27.6 

83 

57 

10.9 

29 

1,196 

-  3.3 

55 

337 

2.7 

lOOO 

31 

93 

27.0 

83 

50 

8.5 

29 

230 

950 

31 

536 

23.5 

80 

53 

11.8 

29 

644 

900 

31 

1,016 

20.6 

77 

70 

11.5 

29 

1.080 

850 

31 

1.511 

17.8 

73 

80 

11. 1 

29 

1.537 

5.0 

34 

5 

7.6 

600 

31 

2.029 

15.2 

68 

85 

10.1 

29 

2.031 

4.1 

27 

10 

7.2 

750 

31 

2.566 

12.9 

56 

88 

11.1 

29 

2.553 

2.'- 

360 

7.2 

700 

31 

3,152 

10.1 

47 

85 

12.8 

29 

3,107 

-   .9 

332 

6.6 

650 

31 

3,750 

6.8 

39 

76 

13.2 

29 

3,692 

-  4.2 

319 

9.5 

600 

31 

4,419 

2.8 

42 

65 

15.0 

29 

4,322 

-  8.0 

33 

321 

12.8 

' 

550 

31 

5,103 

-  1.3 

40 

92 

15.7 

29 

4,967 

-12.2 

321 

16.3 

500 

31 

5.873 

-  5.5 

40 

93 

17.1 

29 

5,714 

-17.3 

316 

19.6 

450 

31 

6.686 

-10. 2 

35 

92 

15.3 

29 

6,484 

-23.0 

317 

21.2 

4C0 

31 

7,593 

-15.6 

31 

86 

16.5 

29 

7.347 

-29.4 

316 

23.9 

350 

31 

8,567 

-22.7 

89 

16.7 

2° 

6.266 

-35.6 

315 

26.2 

300 

31 

9,698 

-31,1 

97 

13.6 

28 

0.337 

-44.6 

316 

30.5 

250 

31 

10,965 

-41.0 

102 

14.2 

26 

10,534 

-53.0 

323 

37.9 

200 

30 

12.441 

-53.6 

105 

17.9 

26 

11.047 

-59.4 

312 

41.8 

175 

30 

13,267 

-60.7 

106 

16.6 

26 

12.761 

-50.5 

303 

43,7 

150 

30 

14,228 

-66.4 

104 

22.3 

28 

13.739 

-51.0 

303 

43.5 

125 

30 

15,299 

-76.4 

100 

25.4 

28 

14.869 

-52.5 

301 

36.9 

100 

30 

15.565 

-81.3 

99 

21.5 

28 

16,237 

-65.7 

299 

15.0 

80 

2» 

17.810 

-75.9 

93 

12.8 

27 

17,598 

-65.1 

308 

29.9 

7C 

29 

18.609 

-71.6 

166 

.4 

27 

18,420 

-54.5 

311 

25.6 

60 

29 

19.531 

-65.5 

291 

6.7 

26 

19,361 

-63.2 

312 

23.1 

50 

29 

20.653 

-60.6 

266 

15.2 

25 

20.484 

-62.4 

319 

15.0 

40 

28 

22.054 

-56.9 

279 

21.8 

24 

21.675 

-60.7 

323 

15.9 

30 

26 

23.891 

-53.2 

268 

25.4 

24 

23.674 

-58.7 

317 

19.8 

25 

24 

25,065 

-50.9 

267 

27.2 

23 

24,827 

-57.8 

308 

22.5 

20 

24 

26,523 

-48.8 

263 

21.7 

21 

26.225 

-56.9 

300 

26.6 

15 

20 

28,422 

-46.5 

263 

24.7 

13 

26.105 

-52.0 

274 

41.0 

!0 

12 

31,126 

-42.5 

Note:  All  observations  scheduled  at  1200.  G  C  T  Pressures  shown  under  station  names  are 
the  average  monthly  station  pressures  for  the  month  of  record,  corrected  to  the  height  of  the 
floors  of  the  instrument  shelters  used  for  rawinsonde  purposes.  Number  of  observations'* 
refers  to  those  of  dynamic  height  only  Although  thenumberof  temperatureobservations  at  any 
given  pressure  surface  is  usually  the  same  as  for  height,  it  is  possible  for  temperature  to  be 
missing  for  one  or  more  pressure  surfaces  of  some  observations.  Relative  humidity  averages 
are  limited  to  those  observations  with  temperatures  warmer  than  -40*C  Observations  of  wind 
speed  and  directionare  sometimes  lost  due  to  limiting  angles,  i.  e.  ,  elevation  angles  less  than 
6°  above  the  horizon,  or  any  obstruction  above  the  horizon. 

The  tempexature  and  wind    values   are  based  on   15  or  more  observations  at   the  surface  or  5 


observations  at  a  standard  pressure  level  for  temperature  and  10  for  wind.  Relative  humidity 
data  are  not  published  for  standard  pressure  surfaces  for  which  less  than  16  observations  are 
available 

Relative  humidity  data  are  computed  and  expressed  on  the  basis  of  vapor  pressure  over  water. 
Unless  otherwise  indicated,  they  are  obtained  from  lithium  chloride  hygristors. 

These  average  values  for  standard  pressure  surfaces  were  obtained  by  rawinsondes;  dynamic 
height  (geopOtential)  in  units  of  .  98  dynamic  meter,  temperature  in  degrees  Celsius,  relative 
humidity  in  percent,  and  resultant  winds  in  degrees  and  knots. 


■  Rawinsondes  at  this  station  were  equipped  with  hypsometers  to  permit  more  accurate 
evaluations  of  pressure,  and  consequently  height,  at  pressures  lower  than  50  mb. 
They  were  also  equipped  with  carbon  hygristors.  These  rawinsondes  were  carried 
aloft  by  special  high  altitude  balloons,  in  an  effort  to  consistently  reach  higher  al- 
titudes. 


1/      beginning  December    12,    1963 

+        Observations    for   these   stations   are  scheduled  at   0000  G.C.T. 


SOLAR  RADIATION  DATA 

Solar   radiation   Intensities,    tabulated    in   langleys   per   minute   on   a   surface    norinal    to   the   direction   of   the   sun. 


DECEMBER    1963 


Sun's  zenith  distance 

Dale 

Sun's  zenith  distance 

Date 

A.M. 

• 

P. 

M. 

A.M. 

* 

P.M. 

78.r 

75.7* 

70.7* 

60.0* 

60.0' 

70,  ?• 

7S.7* 

78.T 

78.7* 

75.7' 

70.7' 

60.0' 

60.0° 

70,7* 

75.7' 

le.T 

ALBUQUERQUE,    N 

.    MEX. 

MADISON,    WIS. 

Air  mass 

Air  mass 

4.19 

3.35 

2.51 

1.67 

• 

1.67 

2.51 

3.35 

4,19 

4.69 

3.75 

2.81 

1.88 

* 

1.88 

2.81 

3.75 

4.69 

Dec. 
1 

1.10 

0.96 

H(0.83) 

Dec. 
16 

-_- 

1.22 

0.97 

0.89 

2 

0.87 

1.01 

1.12 

1.28 

1.29 

1.24 

1.07 

.96 

.84 

18 

S   0.88 

S   0.99 

S    1.13 



S    1.24 



S   1.16 

S    1.04 

S      .94 

3 

.91 

1.07 

1.18 

1.33 

1.36 

1.28 

1.17 

1.03 

.95 

29 

S      .94 

S   1.03 





S    1.19 



S    1.10 

S       .95 

S      .87 

1.01 

1.13 

1.21 

1.33 

1.35 

1.33 

1.18 

.93 

.83 

30 









S    1.20 



S    1.12 

S      .99 

S      .88 

5 







1.08 

.99 

31 









M   1.20 



M   1.10 

M      .91 

M      .84 

6 

.95 

1.07 

1.21 

1.35 

1.37 

1.35 

1.17 

1.04 

.89 





1.33 

1.31 

1.18 

1.04 

.96 

Aver- 

8  

.96 

1.07 

1.19 

1.32 

1.34 

1.31 

1.14 

(1.01) 

(.89) 

ages 

0.91 

1.01 

1.13 



1.21 



1.14 

0.97 

0.88 

9 







1.26 



10 





1.06 













TUCSON,    ARIZ. 

11 

.85 

.97 

1.04 
1.07 

1.26 

1.31 

1.31 
1.27 

1.14 
1.11 

(.98) 
.97 

.91 
.85 

12 

13 

.95 

1.05 

1.17 

1.33 

1.33 

1.32 

(1.17) 

(1.05) 

(.93) 

Ail  mass 

14 

.95 

1.07 

1.19 

1.33 

1.36 

1.33 

(1.19) 

(1.01) 

(.94) 

15 

.97 

1.06 

1.19 

1.34 

1.31 

1.29 

1.14 

16 





1.31 

1.27 

1.28 

1.14 

.97 

.87 

4.56 

3.65 

2.74 

1.83 

* 

1.83 

2.74 

3.65 

4.56 

17 

.93 

1.05 

1.16 

1.31 

1.33 

1.28 

1.13 

.93 

.77 

18 

.94 

.95 

1.18 

1.29 

1.31 

1.25 

1.11 

1.01 

Dec. 

19 

.95 

1.05 















1 

0.82 

0.69 

20 

.92 

1.02 

1.15 

1.27 

1.27 









3-    -- 

94 

82 

22 

.81 

.95 

1.11 

1.26 

1.27 

1.27 

1.07 

4 

0.89 

.90 

.79 

23 

.93 

1.03 

1.14 

1.23 

1.25 

1.24 

1.01 

.89 

.78 

24 

.94 

1.04 

1.15 

1.29 

1.33 





1.01 

.87 

6 

7 

11 

12 

13_ 

.83 
.80 
.87 
.85 
88 

0.92 
.91 
.95 

25 

.97 

1.09 

1.21 

1.38 

1.39 

1.38 

1.23 

1.11 

1.00 

26—   - 

.98 

1.09 

1.21 

1.36 

(1.36) 

1.34 

1.15 

(1.01) 

.91 

~ 

27 

1.16 

(1.35) 

1.33 

1.17 

1.04 

.93 

'" 

- 

.88 

28 

.94 

1.06 

1.19 

1.33 

1.33 

1.33 

(1.13) 

1.00 

.88 

94 

~ 

- 



29 

30 

31 

.83 

.87 
.89 

.90 
.99 
.99 

1.07 
1.12 
1.13 

1.14 
1.23 

1.23 
1.24 

1.25 
1.22 
1.25 

1.10 
(1.07) 

.97 

.88 
(.83) 

14 

15 

16 

.93 
.98 

.88 
.79 

.99 

1.06 

.97 

1.17 
1.09 

:::: 

:::: 

:::: 

1.13 
1.16 

1.01 
1.05 
1.00 

.86 
.95 
.83 

Aver- 
ages 

0.92 

1.03 

1.11 

1.30 

1.22 

1.30 

1.13 

0.98 

0.88 

18 

19 

1.09 

—  - 

-— 

-— 

— - 

-— 

-  — 

.77 
.78 

21 

22 

23 

24 

25 

.78 
.86 
.99 
1.00 
.97 

1.04 

.88 

.97 
.91 

BLUE    HILL   OBS. , 

MASS. 

1.00 

— 

— 

— 









Air  mass 

1.06 

1.19 

27 

.84 

.97 













28 

29 

30 

31 

.93 
.78 
.95 
.43 

1.08 
.89 

.85 

4.89 

3.92 

2.94 

1.96 

t 

1.96 

2.94 

3.92 

4.89 



— 

— 

— 





1.15 

— 

— 

— 







Dec. 

1 

2 

0.96 
.79 

1.06 
.89 

1.17 
1.00 



1.30 



1.20 

1.07 

0.96 

Aver- 
ages 

0.86 

0.99 

1.92 

1.14 

0.94 

0.84 

.60 

5 



.93 

1.08 



1.18 



.89 

.68 

.55 

15 

.84 

.94 

1.06 



1.16 



1.04 

.94 

.87 

MAUNA   LOA   OBS. ,    HAWAII 

16 

.99 

1.08 

1.21 



1.28 

1.18 

1.06 

.96 

17 

1.00 

1.11 

1.22 



1.30 



1.21 

1.07 

.98 

19 









1.17 



1.07 

.95 

.88 

Ail  mass 

20-      - 

.98 
1.03 

.86 
.93 

21 

.90 

1.01 

1.16 

1.25 

1.17 

22 







1.18 

1.05 

.95 

3.36 

2.69 

2.01 

1.34 

* 

1.34 

2.01 

2.69 

3.36 

28 

.89 

98 

1    12 

1    25 

1    12 

1    00 

86 

30 

.96 

1.05 

1.18 



1.28 



1.16 

1.05 

.95 

Dec. 

31 

.91 

1.00 

1.15 



1.24 



1.15 

1.00 

.90 

1 

2 

1.16 
1.16 

1.27 
1.26 

1.37 
1.34 

1.50 
1.47 

1.56 
1.54 

1.46 
1.44 

1.33 
1.32 

1.23 
1.21 

1.16 
1.13 

Aver- 

3  

1.14 

1.24 

1.36 

1.48 

1.54 

1.44 

1.32 

1.22 

1.14 

ages 

0.92 

1.01 

1.14 



1.24 

1.12 

0.98 

.0.87 

4 

8 

9 

1.17 
1.21 
1.19 

1.26 
1.29 
1.27 

1.37 
1.39 
1.37 

1.49 
1.50 
1.49 

1.56 
1.56 
1.55 

1.42 
1.44 

1.30 
1.34 

1.20 
1.23 

1.09 
1.14 

OMAHA,    NEB 

R. 

10 

1.15 

1.23 

1.33 

1.44 











13 

14 

1.19 

1.26 

1.36 

1.48 

1.56 
1.57 

1.47 

HS1.34 

HS1.19 



HSl.lO 

Ail  mass 

15 

1.19 

1.28 

1.37 

1.48 

1.57 

1.48 

1.32 

1.22 

1.12 

16 

17 

1.17 
1.15 

1.26 
1.24 

1.36 
1.34 

1.48 
1.47 

1.56 
1.57 

1.45 
1.47 

1.33 
1.37 

1.23 
1.27 

1.14 

1.19 

4.78 

3.82 

2.87 

1.91 

* 

1.91 

2.87 

3.82 

4.78 

18 

19 

20 

1.20 
1.22 
1.26 

1.29 
1.31 
1.34 

1,39 
1.40 
1.43 

1.50 
1.52 
1.55 

1.58 
1.58 
1.62 

KM1.45 
KS1.49 

KM1.34 
KS1.37 

KM1.25 
KS1.26 
KS1.25 

KM1.15 
KS1.18 

KS1.17 

3 

4 

HS1.05 
HS1.09 

HS1.28 

HS1.28 

—  - 

HS1.36 

HS1.23 

HMl. 01 

21 

22 

1.18 
1.21 

1.27 
1.30 

1.39 
1.38 

1.49 
1.49 

1.58 
1.58 

1.47 
1.49 

1.33 
1.37 

1.23 
1.27 

1.13 
1.18 

5 

6 

9 

13 

HM    .98 
HM    .81 

HM1.03 

HS1.05 
HM    .97 

HMl.ll 

HS1.15 
HM1.07 



HS1.24 
HMl. 19 
HS1.28 

:::: 

HS1.13 

P 

HS    .87 

23 

24 

25 

27 

1.24 
1.14 
1.23 

1.33 
1.25 
1.31 

1.42 
1.36 
1.40 

1.54 
1.49 
1.52 

1.60 

HS1.56 

1.57 

1,50 
HS1.45 

1.38 
1.30 

1.27 
1.19 

1.18 
1.10 

14 

15-31- 

HM1.05 

HM1.15 

Equ 

HMl . 25 
ipment    i 

noperabl 

HS1.39 

— 

HMl. 28 

HE1.14 

HS1.05 

28 

29 

30 

1.09 
1.14 
1.12 

1.19 
1.23 
1.23 

1.28 
1.31 
1.32 

1.42 
1.45 
1.45 

1.54 
1.54 
1.54 

1.43 
1.43 
1.40 

1.28 
1.30 
1.30 

1.17 
1.19 
1.18 

1.07 
1.10 
1.09 

Aver- 

31 

1.18 

1.27 

1.36 

1.50 

1.60 

1.51 

1.38 

1.29 

1.20 

ages 

1.00 

1.11 

1.19 

1.29 

1.21 

1.14 

0.98 

Aver- 
ages 

1.18 

1.27 

1.36 

1.49 

1.57 

1.46 

1.33 

1.23 

1.14 

GUAM,    M.    I. 

S      S 

ilues   CO 
light    ha 

rrespond 
ze    -    Ind 

ing  to   true   sola 
eterminable 

r    noon 

H 
HS 

Haze 
Slight    h 

aze 

M      M 

Dderate 

rtaze    -    i 

ndetermlnable 

HM 

Moderate 

haze 

P      P 
(    )    C 

Die   shad 
.ouds  pr 

DW 

Bsent 

KS 
KM 

Slight    s 
Moderate 

moke 
smoke 

4.92 

3.93 

2.95 

1.97 

• 

1.97 

2.95 

3.93 

4.92 

• 

No   obE 

ervation 

s   due   tc 

cloudir 

ess 

Langley  is  the  unit  used  to  denote  one  gram  calorie  per  square  centimeter.       An  explanation 
of  the  formula  used   in  computing  the  air  mass  values  for  each  station    listed    above   appears 


in  the  February  1957  issue.    Vol.    8.    No.    2,    page  63  of  this  publication. 
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CONDENSED  CLIMATOLOGICAL  SUMMARY 


DELAYED  DATA 


Temperature 

Precipitation 

Monthly  extremes 

Monthly  extremes 

Station 

to 
M 

£ 

5 

Station 

1 

s 

Station 

Greatest 

Station 

Uast 

August    1963 
Alaska 

September   1963 

Skagway 

2   Stations 

Willow  Trading   Post 

2   Stations 

Kilauea   Point    1133,    Kauai 

°F 
90 

80 

72 

53 
92 

12 

8+ 

5 

14+ 
21 

Colleen   River 

2   Stations 

Barrow  WBAP 

Tok 

Mauna   Loa   Slope   Obs. 

'F 
19 

5 

-21 

-59 
29 

28 

23+ 

30 

21 
11 

Sliearwater  Bay 

Ketctiikan 

Yakutat    WBAP 

Little   Port   Walter 

Puu  Kukul   Makal   472,    Maul 

In. 
15.31 

26.98 

30.00 

24.49 
22.00 

Skagway 

Lake   Ctiandalar 

Slana 

2    Stations 
5   Stations 

In. 

T 

Alaska 

October   1963 
Alaska 

November   1963 
Alaaka 
Hawaii 

.08 

.00 
.00 

See  reference  notes  with  current  data 


STORM  SUMMARY 


TORNADOES 

HAILSTORMS 

WINDSTORMS 

LIGHTNING 

t  HEAVY  SNOWSTORMS 
AND  BLIZZARDS 

"^  ICE  STORMS 

^ALL  OTHER 

a: 

a 

< 

i 

i 

i 

< 
a 

< 

i 

z 

Tdahwge 

i 

Tdaimge 

■JL 

i 

^DAMAGE 

X 

< 

z 

'damage 

< 

i 

^DAMAGE 

X 

o 

i 

^DAMAGE 

STATE 

IP 

SI 
o 

|e 

o 

a.  V 

i 

|t 

o 

a: 

0(- 

2 

i 

September   1963 
Alaska    * 

See  reference  notes  with  current  data. 


CORRECTIONS 


page  12:   New  Orleans,  La. 


1953  An 

Excessive  precipitat 


:cessive  precipitation  ror  January  22,  should  read: 
0.25,  0.27,  0.27,  0.28,  0.29,  0.31,  0.34,  0.36, 
0.36,  0.36,  0.36,  and  0.36,  respectively^  for  the 
3  hour  period. 


page  35;   Canton  Is. ,  Pacific 


Month:   January  1963 

Average  should  be  688;  Feb.  679,  and  March  643. 


pages  152,  160: 


Month:   March  1963 


Solar  Radiation  averages  for  Seattle  Univ.  should 
be  215;  Shreveport  429;  Stillwater  395;  and  521 
on  the  23rd. 


page  296:   Missouri 


Month:   June  1963 

Deaths  by  lightning  should  be  1. 


page  501:   Norfolk,  Va. 
page  502:   Del  Rio,  Texas 

Grand  Forks  FAA ,  N.  Dak. 


October  1963 

Percent  of  possible  sunshine  should  be  68. 

Data  is  from  airport  station  from  March  1963. 

Accumulated  heating  degree  days  should  be  437; 
and  1385  for  November. 


RAWINSONDE  DATA 


Aveiage  montKly  valu 


DELAYED  DATA 


MARCUS 

IS.,  N 

.  PACIFIC  1' 

MFOI 

r>A,  MFXICO 

1/ 

MFRIriA.  »-F 

XICO 

2/ 

1013  " 

a 

1015  M 

n 

1016  " 

2 

IE 

M 
3 

M 

a 

« 
1 

1 

1 

1 

M 
? 

% 
DC 

Wind 

J  t 

S 

M 

1 

1 

1 

i 

a 

B 

3 
JO 

; 
1 

Wind 

S 

M 

1 

i 

s 

1 
1 

> 

1 

Wind   1 

3 

i| 

CO  » 

0 

a 

1 

1 

1 

1 
& 

1 

SU0F4CE 

31 

9 

27.0 

79 

99 

8.2 

11 

23.1 

95 

90 

6.2 

10 

11 

19,1 

97 

88 

3.7 

1000 

31 

121 

26.2 

31 

108 

8.7 

142 

21.8 

88 

98 

11.5 

30 

145 

22.0 

84 

82 

5.6 

950 

31 

570 

22.9 

84 

105 

9.1 

595 

22.8 

78 

1  16 

19.0 

30 

587 

20.0 

81 

96 

6.4 

900 

31 

1  t044 

20.0 

81 

100 

9.5 

1.064 

20.5 

68 

116 

17. '9 

30 

1.05'' 

17.4 

77 

67 

4.5 

85C 

31 

1.537 

17.1 

76 

99 

8,7 

1,557 

17.9 

62 

114 

18.3 

30 

1.545 

15.0 

69 

57 

2.9 

800 

31 

2,054 

14.7 

70 

98 

7.8 

2,074 

15.1 

55 

113 

15.5 

30 

2.0'7 

12.9 

59 

10 

1.4 

750 

31 

2.596 

12.0 

62 

102 

8.2 

2,606 

11  .9 

53 

114 

15.0 

30 

2.589 

10.6 

48 

333 

1.9 

700 

31 

3.175 

9.0 

55 

99 

8.7 

3,191 

8.5 

50 

109 

13.4 

30 

3.171 

7.6 

42 

275 

2.9 

650 

31 

3.781 

5.3 

50 

96 

9.1 

3, '94 

4.8 

50 

109 

12.8 

10 

3.772 

4.4 

41 

282 

5.6 

6i:o 

31 

4,435 

1.5 

46 

94 

8.4 

4,451 

1.1 

49 

101 

13.0 

30 

4.428 

.8 

39 

281 

6.6 

550 

31 

5.126 

-  2.1 

40 

90 

8.0 

5,138 

-  2.7 

45 

83 

11.8 

30 

5,112 

-  2.9 

271 

9.5 

500 

31 

5,882 

-  6.8 

36 

79 

8.0 

5,890 

-  6.9 

42 

80 

12.0 

30 

5,871 

-  7.2 

266 

11.1 

45C 

31 

6.695 

-1  1.9 

16 

67 

8.9 

6,704 

-11.9 

40 

74 

12.6 

30 

6,682 

-12.2 

262 

13.8 

400 

3! 

7,580 

-17.8 

59 

8.9 

7,607 

-17.7 

39 

63 

11.1 

29 

7,581 

-17.9 

262 

18.6 

350 

31 

8,57^ 

-24.5 

60 

10.5 

8,592 

-24.6 

32 

65 

9.7 

29 

8,565 

-24.8 

267 

23.9 

jrc 

31 

9,679 

-12.9 

48 

11.7 

9,695 

-12.9 

58 

5.4 

29 

9,668 

-33.0 

271 

27.6 

250 

31 

10.915 

-41.0 

28 

13.6 

10, =51 

-41,1 

41 

6.8 

29 

10,922 

-43.2 

275 

33.8 

?00 

31 

1J.40? 

-55.0 

17 

17.1 

31 

12,414 

-55.0 

19 

7.8 

29 

12,381 

-55.1 

267 

36.9 

175 

30 

13,742 

-61.7 

14 

15.7 

11,251 

-61.4 

4 

8.5 

29 

13,222 

-61.5 

271 

39.4 

150 

30 

14,182 

-68.0 

18 

15.7 

14,194 

-67.6 

15 

10.9 

29 

14.162 

-67,6 

2  76 

35.0 

125 

2B 

15,265 

-70.1 

41 

14.6 

15,280 

-""0.6 

46 

14.6 

28 

15.242 

-73.1 

272 

28.9 

KO 

27 

16,591 

-68.9 

70 

19.6 

16,60' 

-69.5 

72 

22.0 

27 

16.516 

-76.5 

271 

17.1 

PO 

27 

17,04n 

-64.6 

81 

22.7 

17.945 

-66. 4 

83 

27.8 

27 

17.822 

-74.7 

308 

5.1 

7f^ 

27 

18,750 

-62.6 

84 

27.0 

18. 161 

-63.4 

82 

30.9 

27 

18.611 

-70.8 

26 

2.5 

60 

27 

19,716 

-50.1 

83 

11.3 

29 

19.711 

-60.8 

f! 

36.1 

27 

19,524 

-6  7.7 

96 

1.9 

50 

27 

20,n5p 

-57,8 

81 

14.0 

29 

20.851 

-58.0 

85 

40.0 

27 

20,635 

-62.3 

239 

2.7 

40 

26 

22,274 

-55.4 

86 

35.4 

29 

22.268 

-54.4 

90 

39.2 

27 

22,030 

-57.1 

276 

1.3 

?o 

25 

24,115 

-52.7 

86 

38.3 

28 

24,124 

-51.0 

89 

39.8 

27 

23,872 

-51.7 

281 

6.2 

25 

22 

25,295 

-50.6 

81 

40.4 

26 

25, <17 

-4  8.8 

84 

39.4 

27 

25,062 

-4  9.2 

257 

8.2 

20 

2? 

26,759 

-4  6.1 

82 

46.4 

24 

26, ■'86 

-46.2 

83 

39.4 

24 

26,542 

-46.6 

258 

11.1 

15 

22 

28,669 

-44.9 

84 

41.1 

M 

28,689 

-44.1 

16 

28,472 

-43.2 

269 

8.7 

10 

IB 

31,397 

-40.9 

85 

49.9 

7 

16 

?3,81o 

-17,9 

82 

54.6 

5 

15 

36,164 

-16.9 

1/      July    1963  2/      November    1963 

Also   sec    reference    notes  with    current    data. 


chart  I.     A.  Average  Temperature  (°F.)  at  Surface,  December  1963. 


B.  Departure  of  Average  Temperature  from  Normal  (°F.),  December  1963. 


A.  Based  on  reports  from  over  870  Weather  Bureau  and  cooperative  stations.  The  monthly  average  is  half  the  sum  of  the  monthly 
average  maximum  and  monthly  average  minimum,  which  are  the  average  of  the  daily  maxima  and  daily  minima,  respectively. 
B.   Departures  from  normal  are  based  on  the  30-yr.  normals  (1931-60;  for  first-order  Weather  Bureau  stations. 
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Chart  V.     A.  Percentage  of  Mean  Monthly  Snowfall,  December  1963. 


B.  Depth  of  Snow  on  Ground  (Inches),  700  a.  nn    E.  S.  T.  ,  December  30  ,   1963 


A.    Amount  of  mean  monthly  snowfall  is  computed  for  Weather  Bureau  stations  having  at  least  10  years  of  record. 

B.  Shows  depth  currently  on  ground  at  7:00  a.m.  E.S.T.,  of  the  Monday  nearest  the  end  of  the  month. 

It  is  based  on  reports  from  Weather  Bureau  and  cooperative  stations. 


Chart  VI.      A.  Percentage  of  Possible  Sunshine,  December  1963. 


B.  Percentage  of  Mean  Monthly  Sunshine,  December  1963. 


A.  Computed  from  total  number  of  hours  of  observed  sunshine  in  relation  to  total  number  of  possible  hours  of 
sunshine  during  month.     B.  Means  are  computed  for  stations  having  at  least  10  years  of  record. 


Chart  VII.      A.  Average  Daily  Values  of  Solar  Radiation,  Langleys,  December  1963. 


B.  Percentage  of  Mean  Daily  Solar  Radiation,  December  1963. 


A.  Mean  daily  solar  radiation,  direct  +  diffuse,  received  on  a  horizontal  surface  in  langleys  (1  langley  =  1  gm.  cal.  cm.~^  )  and  recorded  in  Interna- 
tional Pyrheliometer  Scale  of  1956.  B.  Percentage  of  the  mean  based  on  at  least  5  years  of  record  during  the  period  1950-  I960,  and  corrected 
to  the  International  Pyrheliometer  Scale  of  1956. 
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chart  XVII.     A.  50-mb.  Surface,  1200  GMT,  December  1963.  Resultant  Winds. 


B.  30-mb.  Surface,  1200  GMT,  December  1963.   Resultant  Winds. 


Wind  speed  (isotachs)  in  knots.   Arrows  show  resultant  wind  direction.  All  wind  data  are  based  on  rawin  observations. 
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GENERAL  SUMMARY  OF  WEATHER  CONDITIONS 


L.   H.   Seamon,    Climatology 
Weather  Bureau,   Washington,   D.   C. 


Cold  weather  during  the  first  2  months  of  1963  resulted 
in  one  of  the  coldest  winters  from  the  Mississippi  Valley 
to  the  Atlantic  coast.  Spring,  based  on  average  tempera- 
tures, was  generally  mild  with  wide  fluctuations  during 
the  period,  and  precipitation  ranged  from  heavy  to  un- 
usually light.  Summer  temperatures,  relative  to  normal, 
were  cool  in  the  East  and  Far  West  and  mild  in  the  mid- 
continent  area,  while  precipitation,  although  timely,  was 
generally  below  normal  in  the  eastern  half  of  the  Nation 
and  above  normal  in  the  Rocky  Mountain  States.  A  warm, 
dry  autumn  was  followed  by  an  extremely  cold  December 
with  continued  dryness  in  the  Far  Southwest  and  Midwest. 
Bumper  crops  were  harvested  despite  weather  setbacks  in 
several  areas  due  to  severe  winter  freezes,  late  spring 
frosts,  drought  and,  in  the  Far  West,  wet  weather  un- 
favorable for  fruit  pollination.  Heaviest  flood  damage  of 
the  year  occurred  in  the  Ohio  Valley,  eastern  Kentucky, 
and  West  Virginia  in  March.  Autumn  weather  was  favor- 
able for  full  maturity  of  late  crops  and  rapid  harvesting  op- 
erations. December  was  the  coldest  on  record  at  many 
locations  in  the  eastern  half  of  the  Nation. 

With  extremely  cold,  snowy  weather  in  January  and  Feb- 
ruary, following  a  December  notable  for  cold  and  snow, 
the  winter  of  1962-63  east  of  the  Great  Plains  was  one  of 
the  most  severe  during  the  past  100  years.  This  winter 
was  the  coldest  on  record  at  a  number  of  locations  in  an 
area  including  Illinois,  Indiana,  Ohio,  western  Pennsyl- 
vania, and  extending  southward  and  southeastward  almost 
totheOulfof  Mexico.  Peoria,  111.;  Cleveland,  Ohio;  Pitts- 
burgh, Pa. ;  Nashville  and  Chattanooga,  Tenn. ;  Birming- 
ham and  Montgomery,  Ala.  ;  and  Atlanta,  Ga.,  all  reported 
the  coldest  winter  on  record.  Comparable  severe  winters 
during  this  century  were  those  of  1935-36,  1917-18,  and 
1904-05.  Ice  covered  95  percent  of  Lakes  Superior,  Mich- 
igan, and  Huron.  Georgian  Bay,  Lake  St.  Clair,  and  Lake 
Erie  were  frozen  over  completely,  except  for  some  narrow 
open  stretches  in  Lake  Erie.  By  mid -January  floating  ice 
appeared  in  the  Mississippi  River  as  far  south  as  Cape 
Girardeau,  Mo.  Lake  Michigan  was  frozen  over  between 
Milwaukee,  Wis. ,  and  Muskegon,  Mich.,  from  February 
20  to  the  end  of  the  month,  the  only  other  known  occur- 
rence having  been  in  February  1936.  The  Susquehanna 
River  was  frozen  over  at  Harrisburg,  Pa.  ,  for  77  days, 
the  longest  period  on  record.  Records  indicate  this  to  be 
the  third  coldest  winter  in  the  Great  Lakes  region  since 
the  turn  of  the  century,  being  exceeded  only  by  the  winters 
of  1903-04  and  1917-18.  Average  temperatures  for  the 
winter  were  higher  than  normal  in  the  Far  West,  even 
though  January  was  unusually  cold.  The  main  weather 
concern  there  was  one  of  the  lightest  snowfalls  on  record. 

SPRING.  --This  season  was  a  few  degrees  cooler  than 
normal  west  of  the  Continental  Divide  and  somewhat 
warmer  than  normal  elsewhere.  Precipitation  was  heav- 
ier than  usual  in  much  of  the  Far   West,   northern  Great 


Plains,  Tennessee,  Kentucky,  and  parts  of  surrounding 
States.  The  season  was  unusually  dry  in  the  lower  Rocky 
Mountain  region  and  along  the  Gulf  coast. 

Unseasonably  high  temperatures  east  of  the  Rocky  Moun- 
tains during  the  second  half  of  March  and  the  first  week 
of  April  caused  rapid  melting  of  the  great  ice  accumula- 
tions in  northern  lakes  and  streams  and  removed  the  snow 
cover  east  of  the  Rockies  except  in  the  woods  of  northern 
Maine.  Before  the  warm  spell,  snow  depths  had  ranged 
up  to  50  inches  in  Maine  and  northern  New  York  State. 

Heavy  March  rains  from  the  Ohio  Valley  to  the  northern 
portions  of  the  Southern  States  caused  flooding  most  of 
the  month  in  the  Ohio  River,  and  in  many  southeastern 
streams  for  shorter  periods.  In  Kentucky  and  the  Vir  - 
ginias  flood  damage  totaled  many  millions  of  dollars. 
Tornadoes  were  responsible  for  15  injuries  and  heavy 
property  damage  in  Bessemer,   Ala.  ,    on  March  5. 

Heavy  rain  and  snow  in  the  Far  West  during  March  and 
April  increased  the  mountain  snow  cover,  replenished 
topsoil  moisture,  and  greatly  increased  storage  water  in 
many  reservoirs  so  that  the  warm  season  water  outlook 
was  much  less  gloomy  than  at  the  end  of  February.  How- 
ever, the  cool,  wet  weather  hampered  agricultural  and 
construction  activities  and  logging  operations.  Mt. 
Shasta,  Calif.,  had  its  coolest  April  in  34  years  and  its 
wettest  since  1888.  In  contrast,  Aprilwas  among  the  hot- 
test and  driest  in  themidcontinent  area  where  Kansas  City 
had  its  driest  April  in  86  years.  Many  eastern  sections 
also  complained  of  dry  weather,  and  several  northeastern 
and  southeastern  sections  were  plagued  by  fires  that 
burned  over  numerous  tracts  of  grass,  brush,  and  forests. 
A  number  of  homes  were  burned  in  New  Jersey. 

May  was  a  month  of  large  temperature  fluctuations,  even 
though  temperatures  for  the  month  averaged  within  a  few 
degrees  of  normal.  Washington,  D.  C,  had  its  first  May 
snowfall  in  20  years.  An  early  season  heat  wave  the  sec- 
ond week  of  May  brought  midsummer  weather  to  the  East. 
At  Washington,  D.  C,  96°  on  the  9th  was  an  early  season 
record.  A  cold  wave  the  fourth  week  in  the  midcontinent 
area  reduced  temperatures  to  record  low  levels  for  the 
season  and  caused  some  crop  damage. 

At  the  end  of  May,  rain  was  needed  in  the  lower  Rocky 
Mountain  region,  the  lower  Great  Plains,  and  Gulf  coastal 
region. 

SUMMER.--Temperaturesfor  the  summer  (June-August) 
averaged  above  normal  in  themidcontinent  eireaand  below 
normal  east  of  the  Mississippi  River  and  in  the  Far  West. 
Temperatures  fluctuated  more  than  usual,  however.  Pre- 
cipitation generally  was  adequate  for  crop  growth.  July 
rains  over  the  middle  and  north  Atlantic  Coastal  States 
helped  relieve  droughty  conditions  which  developed  dur- 
ing a  hot,  very  dry  June.  In  most  of  Virginia,  however, 
good  rains  did  not  come  until  late  August  after  crops  had 
suffered  severely. 
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In  June  a  cool  spell  in  the  northeastern  quarter  of  the 
Nation  on  the  22d  reduced  the  temperature  to  38°  at  Mil- 
waukee, Wis.,  and  39°  at  Pittsburgh,  Pa.,  record  low 
temperatures  for  so  late  in  June  at  both  stations.  This 
cool  spell  was  followed  by  a  heatwave  that  persisted  from 
the  24th  to  the  27th  at  Boston,  Mass.  ,  the  longest  there 
for  June  since  1946,  and  sent  the  mercury  to  101°  on  the 
30th  at  Marquette,  Mich.,  equaling  the  June  record.  June 
rainfall  ranged  from  near  normal  to  record  amounts  in  the 
Southeast  and  Far  West  tothe  least  in  many  years  at  points 
in  the  central  Great  Plains  and  Northeast.  Much  needed 
rains  fell  in  the  South  on  the  16th  and  17th  and  again  on  the 
22dand  23d.  Severe  thunderstorms  caused  near  $2  million 
damage  in  Grand  Rapids,  Mich.  ,  on  the  9th  and  about  $1 
million  in  Denver,  Colo.,  on  the  15th.  Fairbanks,  Alaska, 
experienced  its  second  coolest  June. 

Sharp  temperature  fluctuations  continued  during  July  in 
the  northeast  quarter  of  the  Nation.  Boston,  Mass.,  re- 
ported its  longest  heatwave  (24th-29th)  in  19  years,  while 
Hartford,  Conn.,  reported  the  period  of  the  5th  to  11th  one 
of  the  coolest  weeks  in  July  since  1905.  This  was  the 
coldest  July  at  Knoxville,  Tenn.,  in  a  record  dating  back 
to  1891.  July  was  cool  and  wet  in  Washington  and  Oregon 
and  abnormally  cool  and  dry  in  most  of  the  remainder  of 
the  Far  West.  Red  Bluff,  Calif.,  had  a  record  low  of  52° 
for  July  on  the  2d,  yet  the  mercury  reached  90°  or  above 
on  9  days,  the  most  since  1920.  Farther  south  at  Bur- 
bank,  Calif.  ,  this  was  the  first  July  since  1932  that  the 
temperature  failed  to  reach  90°. 

August  was  much  warmer  than  normal  in  the  Northwest, 
warm  and  humid  in  the  South,  and  quite  cool  in  the  Ohio 
Valley  and  Northeast.  Precipitation  was  extremely  spotty 
east  of  the  Rockies,  while  very  little  fell  in  the  West. 
This  was  the  coolest  August  since  1912  at  Burlington,  Vt., 
and  Portland,  Maine,  and  since  1927  at  Cleveland,  Ohio, 
and  Indianapolis,   Ind. 

FALL. --Autumn  was  abnormally  warm  in  nearly  all  the 
conterminous  United  States  and  unusually  dry  in  the  mid- 
continent  and  Rocky  Mountain  regions.  Few  autumns  in 
our  weather  history  have  been  so  favorable  for  maturity 
of  late  crops  and  harvesting  operations. 

September  was  among  the  warmest  of  record  in  the  Far 
West  and  also  one  of  the  wettest  in  some  sections.  For 
San  Diego,  Calif.  ,  September  was  the  hottest  month  and 
111°  on  the  26th  was  the  highest  temperature  ever  during 
a  record  dating  back  to  1871.  In  contrast  the  month  was 
one  of  the  coolest  Septembers  on  the  east  coast  and  among 
the  driest  from  the  Great  Lakes  southwestward  to  Texas 
and  southward  tothe  Gulf.  Hurricane  Cindy  brought  heavy 
rain  to  the  Texas -Louisiana  coast  on  the  16th,  17th,  and 
18th,  with  totals  in  southeast  Texas  ranging  up  to  over  24 
inches.  Flooding  caused  by  the  heavyrains  was  respons- 
ible for  considerable  damage  in  Texas. 

October  was  remarkable  for  persistent  abnormally 
warm,  dry,  sunny  weather.  Its  weather  was  an  extended 
period  of  summer,  more  popularly  known  as  "Indian  sum- 
mer". Temperatures  averaged  above  normal  nearly 
everywhere,  by  as  much  as  12°  in  the  upper  Mississippi 
Valley.  This  was  the  warmest  October  in  the  midconti- 
nent  area  where  the  previous  warmest  October  was  in 
1947.  Familar  cities  reporting  their  warmest  October 
included  Cheyenne,  Wyo.  ;  Oklahoma  City,  Okla.  ;  Bis- 
marck,  N.   Dak.;    Little  Rock,   Ark.;    Chicago,   111.;   and 


YEAR  1963 
Detroit,  Mich.  In  some  northern  and  central  interior  lo- 
cations the  first  fall  freeze  was  the  latest  of  record.  The 
average  October  temperature  for  Detroit,  Mich.,  was  only 
0.  4°  lower  than  that  for  September.  Many  stations  in  the 
East  had  their  driest  October  and  in  many  sections  from 
Texas,  Arkansas,  and  southern  Missouri  eastward  over 
the  Atlantic  States,  north  of  Florida,  the  drought  was  be- 
coming serious.  Some  stations  including  Memphis,  Tenn., 
had  no  measurable  precipitation  and  Shreveport,  La.,  had 
none  at  all.  Persistent  sunshine  set  new  October  records 
from  Tennessee  to  New  England,  and  Memphis,  Tenn.  , 
recorded  97  percent  of  the  possible  amount.  The  warm, 
dry,  sunny  weather  with  low  relative  humidity  created  a 
high  fire  hazard,  depleted  soil  moisture,  and  lowered  the 
level  of  lakes  and  streams.  Buffalo,  N.  Y.,  reported  that 
even  Lake  Erie  was  1  foot  below  its  normal  level.  Hur- 
ricane Ginny  threatened  the  Atlantic  coast  for  10  days  the 
latter  part  of  the  month  but  caused  little  damage,  and  was 
responsible  for  much  needed  rains  in  the  coastal  Caro- 
linas  and  eastern  New  England.  This  storm  produced 
heavy  snowfall  in  central  and  southern  Maine  --  15  inches 
at  Greenville. 

November,  like  October,  was  unusually  mild  over  nearly 
all  the  Nation,  and  was  one  of  the  10  warmest  Novembers 
on  record  in  the  midcontinent  area,  the  Northeast,  and 
northern  Rockies.  Precipitation  was  above  normal  on  the 
Atlantic  coast  and  in  the  Far  West,  and  much  below  nor- 
mal in  the  midcontinent  area.  Precipitation  totals  of  7  to 
over  8  inches  set  new  records  for  the  month  at  several 
northeastern  stations.  Snowfall  was  later  than  usual  and 
some  northern  stations  had  none  at  all.  Many  stations  in 
north-central  areas  had  their  warmest  November  since 
the  1930 's.  November  was  abnormally  warm  in  Hawaii 
and  cold  in  Alaska. 

Extreme  cold  with  extensive  snow  cover  characterized 
the  weather  the  last  3  weeks  of  December  1963.  This  was 
the  fourth  consecutive  unusually  cold  December  in  the 
eastern  half  of  the  nation.  Subzero  temperatures  were 
widespread  in  north-central  areas  from  the  10th  to  the 
23d,  extending  to  southern  Kansas  on  the  13th  and  14th  and 
into  the  Ohio  and  lower  Mississippi  Valleys  a  few  days 
later.  Memphis,  Tenn.  ,  recorded  -13°  on  the  24th,  its 
lowest  temperature  ever.  Freezing  extended  to  the  Gulf 
coast  from  the  14th  through  the  20th.  Temperatures  for 
the  week  ending  the  15th  averaged  below  normal  at  every 
station  in  the  48  conterminous  States  (a  very  rare  occur- 
rence), by  as  much  as  25°  in  the  northern  Great  Plains. 
Weekly  averages  of  20°  at  Denver,  Colo.,  and  -4°  at  Bis- 
marck, N.  Dak. ,  may  be  compared  with  -3°  at  Barrow, 
Alaska,  which  is  located  north  of  the  Arctic  Circle.  The 
following  week  ending  the  22d  averaged  as  much  as  32° 
below  normal  in  the  Midwest  and  even  Omaha,  Nebr.,  with 
an  average  of  -4°  was  3°  colder  than  Barrow,  Alaska. 
December  precipitation  generally  was  light,  although 
heavy  from  east  Texas  to  the  Atlantic  coast.  During  the 
cold  period  snowfall  was  unusually  heavy  in  parts  of  the 
South  where  the  first  white  Christmas  occurred  in  many 
years.  Outstanding  falls  included  13  inches  at  Memphis, 
Tenn.,  on  the  23d;  a  record  December  amount  of  8  inches 
at  Birmingham,  Ala.,  on  the  31st;  and  a  record  December 
fall  of  21.7  inches  at  Huntsville,  Ala.,  16  inches  of  which 
fell  on  the  31st.  New  Orleans,  La.  ,  had  its  third  great- 
est snowfall  of  record,   4.5  inches  on  the  31st. 
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EXCESSIVE  PRECIPITATION 

(Excessive  Short  Duration  Rainfall) 

YEAR  1963 

This  table  contains  statistics  of  maximum  amounts  This  table  is  made  up  from  the  formula,  A  =  t  + 
of  rainfall  during  the  calendar  year  1963.  Data  20  where  A  is  the  accumulated  depth  in  hundredths 
presented  in  this  table  are  generally  from  stations  of  inches  and  t  is  the  time  in  minutes, 
equipped  with  recording  gages.  Stations  are  at  For  the  years  1936  through  1948  stations  in  North 
City  Office  locations  unless  otherwise  shown.  Carolina,  South  Carolina,  Georgia,  Florida,  Ala- 
Excessive  precipitation  data  for  the  years  1896-  bama,  Mississippi,  Tennessee,  Arkansas,  Louisiana, 
1935  inclusive,  generally  present  the  accumulated  Texas,  Oklahoma,  and  San  Juan,  P.  R.  used  the 
amounts  of  precipitation  for  each  5,  10,  or  20  limits  shown  in  the  following  Table  B: 
minute  intervals  during  storms  in  which  the  rate 

of  fall  equaled  or  exceeded  .25  inch  in  any  5  min-  TABLE  B 

ute  period,  or  .30  in  any  10  minute  period,  or 
.35  in  any  15  minute  period,  etc.,  the  tabulation 
beginning  with  the  5  minute  period  where  the  rate 
of  .05  inch  in  5  minutes  began  and  continuing  by 
10  or  20  minute  intervals  up  to  120  minutes.  A 
detailed  explanation  of  the  method  used  may  be 
found  in  the  publications  listed  in  the  last  para- 
graph of  this  explanation. 

The  present  method,  adopted  with  data  for  the 
calendar  year  1936,  gives  the  maximum  fall  of 
precipitation  for  the  periods  5  to  180  minutes, 
the  maximum  amounts  being  taken  for  the  periods 
in  which  the  fall  is  greatest  for  the  given  time, 

and  is  tabulated  to  show  maximum  amounts  for  5,  This  table  is  made  up  from  the  formula  A  =  2t  + 
10,  15,  20,  30,  45,  60,  80,  100,  120,  150  and  180  30.  Its  use,  however,  was  discontinued  at  the  end 
minutes,  even  if  the  fall  does  not  equal  the  ex-  of  1948  and  Table  A  is  used  by  all  sections  for 
cessive  rate  for  some  of  the  periods.   (The  15   1949  and  the  following  years. 

minute  amount  was  not  computed  for  1936-43  and  Publication  of  Data.  A  summary  of  maximum  pre- 
the  150  minute  amount  was  not  computed  for  1944  cipitation  data  for  the  years  prior  to  1896  is 
throughl948).  publishedintheannualreportoftheChiefof 

The  following  Table  A  shows  limits  at  which  pre-  the  Weather  Bureau  for  1895-1896.  Excessive  pre- 
cipitation was  considered  excessive  in  this  pub-  cipitation  data  for  the  period  1881-1896  are 
lication:  published  in  the  annual  report  of  the  Chief  of 

the  Weather  Bureau  1896-1897.   Data  for  the  years 
TABLE  A  1897  through  1934  have  been  published  in  the  ap- 

propriate annual  reports  of  the  Chief  of  the 
Weather  Bureau.  For  the  years  1935  through  1949 
these  data  are  published  in  the  appropriate  issue 
of  the  United  States  Meteorological  Yearbook. 
For  1950  and  succeeding  years  excessive  precipi- 
tation are  presented  in  the  annual  issues  of  the 
CI i ma 1 0 1 og i ca  I  Data,  National  Summary. 


Depth  of 

Depth  of 

Dura- 

preci p  i  - 

Dura- 

precipi- 

tion 

tat i  on 

tion 

tation 

(mi  nutes) 

(inches) 

(minutes) 

(i  nches) 

5 

.40 

60 

1  .50 

10 

.50 

80 

1.90 

15 

.60 

100 

2.30 

20 

.70 

120 

2.70 

30 

.90 

150 

3.30 

45 

1.20 

180 

3.90 

Depth  of 

Depth  of 

Dura- 

precipi- 

Dura- 

precipi- 

tion 

tation 

tion 

tation 

(mi  nutes) 

( i  nches) 

(minutes) 

( i  nches) 

5 

.25 

60 

.80 

10 

.30 

80 

1.00 

15 

.35 

100 

1.20 

20 

.40 

120 

1.40 

30 

.50 

150 

1.  70 

45 

.65 

180 

2.00 

-  6 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Station  and  date 


ALABAM 

A 

BIRMINGHAM 

JAN 

19 

MAR 

5 

MAR 

12 

MAR 

19 

APR 

29 

MAY 

17 

MAY 

22 

MAY 

27 

JUN 

23 

JUN 

29 

JUL 

24 

JUL 

30 

AUG 

13 

HUNTSVILLE 

MAR 

5 

MAR 

11 

MAR 

12 

APR 

29 

APR 

29 

JUN 

20 

JUN 

28 

JUL 

18 

JUL 

20 

JUL 

23 

AUG 

29 

MOBILE 

JAN 

11 

JAN 

19 

APR 

6 

JUN 

18 

JUN 

20 

JUN 

24 

JUN 

26 

JUL 

1 

JUL 

8 

JUL 

9 

JUL 

25 

JUL 

31 

AUG 

20 

AUG 

23 

AUG 

29 

AUG 

30 

NOV 

1 

NOV 

23 

MONTGOMERY 

MAR 

25 

MAY 

26 

MAY 

27 

JUN 

19 

JUN 

22 

JUN 

23 

JUL 

3 

JUL 

16 

JUL 

17 

AUG 

20 

DEC 

11 

ALASKA 

ANCHORAGE 

ANNETTE 

OCT 

31 

COLD  BAY 

CORDOVA 

FAIRBANKS 

JUNEAU 

KING  SALMON 

MC  GRATM 

ST.  PAUL  ISLAND 

YAKUTAT 

OCT 

7 

ARIZONA 

FLAGSTAFF 

AUG 

2 

AUG 

17 

AUG 

31 

PHOENIX 

FEB 

10 

AUG 

5 

AUG 

31 

OCT 

19 

PRESCOTT 

TUCSON 

AUG 

2 

AUG 

15 

SEP 

* 

W1N5L0W 

AUG 

7 

AUG 

21 

AUG 

25 

AUG 

30 

AUG 

31 

YUMA 

SEP 

17 

.25 
.21 


.39 
.59 


.81 

1.07 

.38 


•    .AC|»    .73|« 


No  record 


MaxiiRiiB  piedpitAtion  in  inchaa 
(Sto  180  lunotea) 


20       30       45       60       80       100      120     150      180 


.70 
.91 


1.04 
1.37 


.60 
.90 


1.30 
.44 


.5S       .67^      .75 


.60 
.40 
.42 


.90 

.81 

1.17 


1.10 
.73 
.50 


1.00 

1.45 

.45 


1.20 
.61 


1.03 
.86 

1.20 
.39 
.71 
.67 


.97 
1.15 
1.30 

.82 
1.00 
1.70 

.45 


1.25 

1.51 

1.50 

.85 

.57 

1.23 

.45 

1.48 


.55 

2.58 
1.43 


1.05 
.57 


fONE 


1.28 
1.17 
3.02 


.43 
1.79 
1.00 

.62 
1.12 
1.34 
1.32 

.83 
1.00 


1.30 

1. 

1.60 


.72 

.43 

.80 

.55 

2.83 

1.58 

.55 

1.80 


1.50 
.53 


1.26 

.39 

1.00 

.67 

.50 

1.29 

1.18 

3.22 

.86 

1.35 


2.25 
1.01 

.70 
1. 
1. 
1.32 

.83 
1.00 
1.85 

.46 


1.71 
.70 


.be 
.59 


1.25 
.79 

.63 
1.29 
1.19 
3.28 

.91 
1.36 

.76 


1.12 
.76 
1.26 
1.55 
1.32 
.83 
1 


.75 

.78 

1.35 


1.12 
1.02 


i.ia  i.i3» 


.62      .65      .65 


1.44 

1.39 

1.29 

.39 

1.33 
.80 
.63 
1.30 
1.19 


1.36 
.79 


M 
1.16 

.81 
1.26 
1.59 
1.32 

.84 
l.OO 
1.89 


1.33 
.45 

1.53 
.39 

1.77 
.92 
.43 
.83 
.90 

2.95 


.76 

.78 
1.35 

.62 
1.09 
1.50 

.63 

.74 


.58 
.59 

.771      .77 


.57 
1.13 


1.52 
1.33 


1.31 
1.19 
3.30 

.96 
1.36 

.90 


2.95 
1.60 


1.12 

1.50 

.63 

.74 

.95 

1.12 

1.30 


1.85 
1.75 


1.19 
3.30 


1.77 
1.10 


1.12 
1.50 


.96 
1.12 
1.42 


1.71 
.71 


.68 
.59 


YEAR 

1963 

Station  and  data 

Mazunlun  precipitation 
(5  to  180  minut 

in  inchaa 

5 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

150 

180 

ARKANSAS 

FORT  SMITH 
MAR    15 
MAR    26 
MAY     5 
JUN    19 
JUN    19 
JUL    14 
JUL    25 
SEP    11 

.24 

.27 
.23 

»  .50 
.38 
.32 
.47 
.30 

.35 
.42 
.39 
1.15 
.57 
.64 
.90 
.55 

.36 
.47 

.40 
1.20 

.68 

.59 
1.13 

.55 

.42 
.46 
.40 

1.26 
.81 
.88 

1.55 
.90 

.45 
.53 
.41 

1.38 
.85 
1.32 
1.57 
1.01 

.50 
.55 
.42 
1.49 
.85 
1.75 
1.75 
1.02 

.51 

.80 
.44 
1.51 
.65 
2.09 
1.87 
1.02 

.51 

.88 
.45 
1.54 
.86 
2.36 
1.81 
1.02 

.51 

.90 
.51 
1.73 
.85 
2.53 
1.87 
1.02 

.51 

.91 

.80 

1.75 

.87 

2.61 

1.87 

1.02 

.51 
.94 

.83 
1.78 

.68 
2.65 
1.87 
1.16 

.51 

.96 

.65 

1.79 

.95 

2.57 

1.87 

1.18 

LITTLE  ROCK 
JUL    14 
JUL    20 
JUL    30 
SEP     5 
SEP     7 
NOV    22 

.25 
.30 

.25 
.17 
.17 
.30 

.33 
.50 
.45 
.27 
.25 
.35 

.37 
.56 
.55 

.43 
.38 
.50 

.43 
.60 
.70 
.54 
.42 
.63 

.55 
.50 

1.07 
.54 
.54 
.66 

.73 
.52 
1.14 
.54 
.55 
.75 

.91 
.52 

1.16 
.64 
.72 

1.15 

1.01 
.62 

I.IS 
.64 
.8C 

1.28 

1.02 
.52 

1.19 
.54 
.80 

1.36 

1.05 
.52 

1.19 
.64 
.60 

1.44 

1.14 
.62 

1.19 
.64 

.80 
1.45 

1.37 
.62 

1.19 
.64 
.80 

1.50 

TEXARKANA 
APR    28 
M4Y    ZZ 
HAY    27 
JUN    16 
JUN    19 
JUN    20 
JUN    20 
JUL     8 
Aug    30 

.32 
.15 
.20 
.48 
.42 
.30 
.23 
.35 
.45 

.60 
.32 
.35 
.85 
.72 
.46 
.43 
.65 
.78 

.92 
.45 
.46 

i.oe 

1.01 
.55 
.60 
.78 
.91 

1.20 
.60 
.50 
1.23 
1.27 
.60 
.72 
.95 
.95 

1.63 

.82 

.57 

1.30 

1.42 

.62 

.87 

1.28 

1.09 

1.75 

1.17 

.60 

1.40 

1.46 

.62 

.93 

1.43 

1.38 

1.81 

1.54 

.97 

1.40 

1.49 

.52 

.93 

1.43 

1.59 

1.91 

1.9C 
1.09 
1.41 
1.56 
.62 
.94 
1.43 
1.76 

1.97 
2.19 
1.22 

1.43 
1.56 
.64 
.95 
1.43 
1.78 

2.05 
2.34 
1.31 
1.43 
1.56 
.64 
.95 
1.43 
1.61 

2.16 

2.55 
1.39 
1.43 
1.56 
.54 
.95 
1.43 
1.87 

2.40 
2.70 
1.46 
1.43 
1.50 
.54 
1.00 
1.43 
1.94 

CALIFORNIA 

BAKERSFIELD 
FEB    13 

•  .30 

•  .40 

•  .50 

.55 

»  .56 

.59 

.51 

.51 

.51 

.63 

.55 

.65 

BISHOP 

40NE 

BLUE  CANYON 
JUN    13 

•  .20 

•  .35 

.35 

.35 

.40 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

BURBANK 

<ONE 

EUREKA  U 

40NE 

FRESNO 

40NE 

LOS  ANGELES  U 

<ONE 

MT  SHASTA  R 
JUN    15 
JUN    18 

.15 

.28 

.30 
.38 

.44 

.43 

.55 
.50 

.55 

.72 

.55 
.72 

.55 

.72 

.61 
.72 

.61 
.72 

.51 
.72 

.61 
.72 

.61 
.72 

OAKLAND 

<ONE 

RED  BLUFF 
APR     9 

.38 

.61 

.64 

.56 

.67 

.59 

.59 

.70 

.70 

.70 

.70 

.71 

SACRAMENTO 
MAR    28 

.13 

.24 

.33 

.38 

.56 

.74 

.79 

.60 

.83 

.86 

.85 

.86 

SACRAMENTO  U 

«ONE 

SANDBERG  R 

40NE 

SAN  DIEGO 

«ONE 

SAN  FRANCISCO 

<ONE 

SAN  FRANCISCO  U 

«ONE 

SANTA  MARIA 

40NE 

COLORADO 

ALAMOSA 

40NE 

DENVER 

JUL     9 

.22 

.37 

.38 

.39 

.41 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

GRAND  JUNCTION 

HONE 

PUEBLO 

AUG     9 

.31 

.40 

.46 

.53 

.58 

.60 

.62 

.7( 

.72 

.72 

.74 

.75 

CONNECTICUT 

BRIDGEPORT 
JUL    21 

.42 

.71 

.67 

1.13 

•1.71 

2.07 

•  2.24 

2.46 

2.49 

2.52 

2.57 

2.61 

HARTFORD 
JUN    20 
JUN    28 
JUL     2 

.12 
.33 
.20 

.21 
.54 
.36 

.25 

.50 
.38 

.31 
.75 
.43 

.50 
.62 
.45 

.67 
.83 
.49 

.77 
.89 
.53 

.83 

l.OO 

.55 

.85 
1.10 
.55 

,88 
1.18 
.55 

.90 

1.29 

.55 

.94 

1.36 

.55 

NEW  HAVEN 
JUN    30 
JUL    19 
NOV     7 

.31 
.31 
.32 

.53 

.42 
.53 

.75 
.43 
.53 

.95 
.43 
.72 

1.07 
.43 
.85 

1.12 

.43 

1.11 

1.23 

.43 

1.27 

1.30 
.43 

1.40 

1.30 
.55 

1.50 

1.30 

.59 

1.57 

1.30 

.59 

1.89 

1.30 

.60 

2.17 

DELAWARE 

WILMINGTON 
JUN    10 
JUN    10 
JUL    29 

Aug    1 

AUG     4 
AUG    20 

.27 
.38 
.42 
.26 
.25 
.26 

.46 
.70 
.72 
.49 
.38 
.36 

.52 
.82 
.84 
.75 
.52 
.40 

.53 
.87 
.95 
.81 
.54 
.47 

.54 
.90 
.96 
.86 
.52 
.51 

.56 
.94 
.96 
.67 
.55 
.53 

.56 
.97 
.96 
.88 
.58 
.57 

.56 
.97 
.96 

.8S 
.70 
.63 

.56 
.97 
.95 
.89 
.75 
.70 

.56 

.97 
.96 
.89 
.77 
.76 

.56 

.96 
.96 
.90 
.77 
.86 

.56 

.99 
.96 
.92 
.77 
.87 

DIST.  OF  COLUMBIA 

WASH  NATL  AP 
JUN    20 
JUL    19 
AUG    20 

.44 
.28 

.50 

.77 
.36 
.98 

.87 

.42 

1.10 

.94 
.44 
1.46 

.95 

.44 

1.90 

i.oe 

.4< 

2.30 

1.09 
.44 

H 

1.19 
.4< 

H 

1.29 

.44 

3.73 

1.30 

.44 

3.79 

1.30 

.44 

3.87 

1.30 

.56 

3.89 

No   record 


EXCESSIVE  SHORT  DURATION  RAINFALL 


-1 

Slibon  and  date 

(5  to  180  minutM) 

5 

10 

15 

20 

30 

45 

60 

80 

100 

120 

150 

180 

01  SI.   OF  COLUMBl  A 

WASHINGTON  U 

JUN    14 

.30 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

.52 

.67 

.67 

.67 

JUN    20 

.51 

.92 

1.00 

1.10 

1.37 

1.72 

1.81 

1.83 

1.90 

2.00 

2.01 

2.01 

JUN    29 

.35 

.58 

.72 

.80 

.82 

.85 

.88 

.90 

1.05 

1.20 

1.50 

1.95 

AUG    19 

.32 

.49 

.54 

.73 

1.04 

1.25 

1.34 

1.35 

1.35 

1.38 

1.39 

1.42 

AUG    20 

.46 

.70 

.80 

.95 

1.50 

1.78 

1.87 

2.23 

2.40 

2.50 

2.81 

2.87 

FLORIDA 

APAlACHKOLA  U 

FEB    U 

.36 

.48 

.75 

.85 

1.09 

1.22 

1.28 

1.31 

1.39 

1.45 

1.60 

1.75 

MAY    23 

.29 

.57 

.77 

.89 

1.11 

1.13 

1.13 

1.14 

1.17 

1.17 

1.17 

1.17 

JUN     9 

.13 

.25 

.35 

.43 

.63 

.80 

.92 

.93 

.93 

.94 

.94 

.94 

JUN    20 

.25 

.44 

.51 

.55 

.55 

.56 

.55 

.56 

.55 

.55 

.55 

.55 

JUN    23 

.23 

.35 

.50 

.60 

.59 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

JUL     9 

.39 

.51 

.52 

.53 

.55 

.61 

.55 

.69 

.89 

1.22 

1.32 

1.52 

JUL    22 

.39 

.71 

.83 

.90 

.91 

1.04 

1.21 

1.35 

1.51 

1.70 

2.41 

2.46 

JUL    23 

.34 

.57 

.89 

1.03 

1.10 

1.42 

1.51 

1.55 

1.50 

1.55 

1.77 

1.81 

JUL    2A 

.53 

1.05 

1.15 

1.22 

1.29 

1.51 

1.79 

2.53 

2.70 

2.70 

2.70 

2.75 

JUL    25 

.35 

.54 

.69 

.89 

.95 

.95 

.99 

.99 

1.03 

1.03 

1.03 

1.03 

AUG    l<i 

.24 

.45 

.50 

.70 

.79 

.84 

1.10 

1.17 

1.37 

1.37 

1.41 

1.44 

AUG    14 

.32 

.53 

.53 

.53 

.54 

.54 

.54 

.54 

.54 

.54 

.54 

.54 

AUG    17 

.15 

.29 

.40 

.48 

.54 

.70 

.76 

.79 

.79 

.79 

.79 

.79 

SEP     1 

.33 

.59 

.77 

.84 

.91 

.94 

.95 

.98 

.98 

.98 

.98 

.98 

SEP     2 

.33 

.46 

.55 

.50 

.95 

1.00 

1.01 

1.04 

1.10 

1.55 

1.59 

1.59 

SEP    28 

.40 

.52 

.72 

.85 

1.05 

1.24 

1.35 

1  .55 

1.60 

2.22 

2.30 

2.56 

OATTONA  BEACH 

JAN    21 

.20 

.34 

.37 

.44 

.46 

.45 

.47 

.55 

.55 

.55 

.56 

.56 

FEB    12 

.25 

.31 

.45 

.55 

.55 

.75 

.83 

.90 

.97 

1.05 

1.17 

1.25 

FEB    24 

.35 

.43 

.44 

.45 

.52 

.59 

.60 

.60 

.60 

.60 

.50 

.60 

APR     7 

.24 

.34 

.34 

.36 

.39 

.44 

.45 

.46 

.51 

.51 

.53 

.53 

WAV      1 

.15 

.27 

.35 

.45 

.50 

.55 

.74 

.80 

.83 

.64 

.86 

.85 

MAY    24 

.25 

.45 

.70 

.82 

.93 

1.25 

1.48 

1.55 

1.55 

1.56 

1.58 

1.59 

MAY    24 

.20 

.32 

.35 

.37 

.44 

.48 

.53 

.57 

.62 

.65 

.70 

.73 

MAY    29 

.25 

.35 

.48 

.70 

.85 

.87 

.98 

.86 

.88 

.89 

.90 

.90 

MAY    30 

.17 

.30 

.36 

.39 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

MAY    31 

.15 

.30 

.36 

.40 

.55 

.79 

.85 

.87 

.38 

.89 

.91 

.92 

JUN    26 

.26 

.52 

.77 

1.00 

1.27 

1.33 

1.39 

1.41 

1.57 

2.17 

2.47 

2.48 

JUN    28 

.37 

.74 

1.07 

1.35 

1.73 

2.19 

2.46 

2.74 

2.80 

2.84 

2.90 

2.93 

JUL     5 

.30 

.50 

.52 

.57 

.58 

.58 

.58 

.58 

.58 

.58 

.58 

.58 

JUL    15 

.20 

.30 

.31 

.35 

.55 

.57 

.58 

.59 

.50 

.60 

.62 

.55 

JUL    21 

.20 

.33 

.40 

.43 

.44 

.44 

.45 

.55 

.58 

.50 

.63 

.65 

JUL    24 

.45 

.80 

1.02 

1.25 

1.50 

1.57 

1.64 

1.72 

1.78 

1.80 

1.82 

1.82 

AUG    15 

.26 

.44 

.60 

.77 

1.00 

1.15 

1.18 

1.19 

1.19 

1.19 

1.19 

1.19 

SEP    23 

.25 

.47 

.59 

.76 

.85 

1.09 

1.20 

1.26 

1.34 

1.45 

1.47 

1.50 

SEP    23 

.26 

.32 

.34 

.37 

.44 

.45 

.47 

.49 

.50 

.53 

.56 

.55 

OCT     6 

.18 

.27 

.35 

.40 

.47 

.48 

.53 

.55 

.55 

•  56 

.56 

.55 

OCT    10 

.27 

.52 

.54 

.56 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

NOV    25 

.42 

.62 

.77 

1.07 

1.42 

1.97 

2.52 

2.92 

3.22 

3.32 

3.36 

3.54 

FORT  MYERS 

MAY     3 

.30 

.42 

.52 

.68 

.95 

1.12 

1.22 

1.31 

1.38 

1.45 

1.55 

1.77 

MAY    13 

.26 

.34 

.34 

.36 

.37 

.40 

.54 

.53 

.64 

.64 

.64 

.64 

MAY    21 

.45 

.55 

.87 

1.07 

1.23 

1.33 

1.37 

1.37 

1.37 

1.37 

1.37 

1.37 

MAY    24 

.30 

.45 

.50 

.59 

.65 

.70 

.79 

.79 

.79 

.79 

.79 

.79 

MAY    27 

.50 

.60 

1.00 

1.35 

1.80 

1.93 

1.97 

1.98 

1.98 

1.98 

1.98 

1.98 

JUN     2 

.20 

.34 

.41 

.44 

.47 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

JUN     4 

.25 

.45 

.48 

.55 

.70 

.95 

1.02 

1.20 

1.33 

1.33 

1.33 

1.33 

JUN     5 

.30 

.50 

.55 

.70 

.75 

.80 

1.05 

1.06 

1.05 

1.05 

1.06 

1.05 

JUN    14 

.59 

1.02 

1.13 

1.59 

1.73 

1.75 

1.76 

1.76 

1.77 

1.77 

1.77 

1.77 

JUN    20 

.40 

.73 

.90 

.98 

1.03 

1.04 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

JUL    15 

.20 

.38 

.50 

.55 

.78 

.65 

.85 

.85 

.85 

.85 

.85 

.87 

JUL    15 

.38 

.50 

.65 

.70 

.75 

.75 

.60 

1.20 

1.21 

1.21 

1.21 

1.21 

JUL    29 

.30 

.52 

.58 

.81 

.95 

.98 

.98 

.98 

.98 

.98 

.98 

.98 

AUG     2 

.28 

.48 

.51 

.68 

.95 

.97 

.97 

.97 

.97 

.97 

.97 

.97 

AUG    20 

.43 

.86 

1.28 

1.42 

1.44 

1.45 

1.45 

1.45 

1.50 

1.52 

1.62 

1.65 

SEP    10 

.35 

.55 

.72 

.72 

.74 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

SEP    17 

.35 

.55 

.74 

.90 

1.25 

1.35 

1.37 

1.38 

1.39 

1.39 

1.39 

1.39 

SEP    20 

.25 

.35 

.40 

.40 

.42 

.43 

.43 

.43 

.45 

.52 

.53 

.87 

SEP    22 

.16 

.32 

.36 

.48 

.70 

.75 

.77 

.65 

.95 

.97 

1.09 

1.20 

NOV    10 

.31 

.61 

.83 

.98 

1.40 

1.55 

1.55 

1.75 

1.86 

1.90 

2.03 

2.08 

DEC    31 

.25 

.37 

.42 

.50 

.55 

.55 

.58 

.50 

.50 

.50 

.50 

.50 

JACKSONVILLE 

JAN    12 

.27 

.50 

.63 

.80 

1.04 

1.13 

1.15 

1.18 

1.16 

1.18 

1.18 

1.18 

JAN    20 

.22 

.27 

.38 

.48 

.59 

.70 

.70 

.71 

.71 

.71 

.71 

.71 

FEB     3 

.15 

.24 

.34 

.37 

.47 

.58 

.79 

.92 

1.02 

1.09 

1.19 

1.25 

APR     5 

.31 

.47 

.51 

.58 

.52 

.53 

.65 

.57 

.67 

.67 

.57 

.68 

APR     7 

.30 

.43 

.47 

.50 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

MAY    29 

.22 

.25 

.39 

.47 

.49 

.49 

.49 

.55 

.56 

.55 

.57 

.57 

JUN    11 

.21 

.41 

.53 

.61 

.64 

.55 

.55 

.55 

.65 

.65 

.55 

.65 

JUN    12 

.26 

.45 

.58 

.89 

1.03 

1.03 

1.03 

1.05 

1.05 

1.06 

1.06 

1.06 

JUN    15 

.21 

.35 

.42 

.46 

.65 

.71 

.73 

.74 

.74 

.74 

.74 

.74 

JUN    18 

.36 

.46 

.47 

.55 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

JUN    22 

.17 

.28 

.39 

.54 

.54 

.72 

.75 

.83 

.69 

.94 

.98 

.99 

JUN    2  3 

.50 

.84 

1.16 

1.34 

1.41 

1.44 

1.47 

1.55 

1.57 

1.59 

1.54 

1.66 

JUN    25 

.31 

.51 

.54 

.74 

.75 

.75 

.75 

.75 

.75 

.80 

1.10 

1.49 

JUN    29 

.20 

.31 

.48 

.52 

.50 

.70 

.78 

.83 

.85 

.86 

.87 

.87 

JUN    30 

.24 

.33 

.39 

.45 

.54 

.57 

.58 

.58 

.58 

.59 

.59 

.59 

JUL     7 

.52 

1.01 

1.37 

1.69 

1.81 

1.61 

1.81 

1.81 

1.95 

1.96 

2.01 

2.03 

JUL    22 

.31 

.45 

.48 

.59 

.77 

.80 

.81 

.64 

.86 

.87 

.68 

.88 

JUL    24 

.46 

.81 

1.13 

1.37 

1.64 

1.75 

1.81 

1.85 

1.88 

1.92 

2.05 

2.20 

AUG    14 

.31 

.49 

.64 

.70 

.76 

.77 

.76 

.78 

.78 

.76 

.78 

.78 

DEC    13 

.24 

.45 

.53 

.57 

.56 

.70 

.72 

.76 

.77 

.79 

.79 

.79 

KEY  WEST 

MAY    24 

.34 

.68 

.88 

1.07 

1,55 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

JUN     2 

.27 

.28 

.29 

.32 

.56 

.59 

.75 

.78 

.79 

.82 

.82 

.82 

JUN     4 

.25 

.34 

.38 

.44 

.58 

.58 

.56 

.58 

.58 

.58 

.58 

.58 

JUN     5 

.50 

.74 

.92 

1.05 

1.35 

1.39 

1.39 

1.39 

1.39 

1.39 

1.39 

1.39 

JUN    12 

.30 

.36 

.42 

.42 

.42 

.42 

.44 

.71 

.71 

.71 

.71 

.71 

JUL    12 

.25 

.30 

.40 

.42 

.52 

.64 

.56 

.56 

.56 

.56 

.66 

.66 

AUG     5 

.24 

.33 

.40 

.45 

.60 

.85 

.86 

.90 

.95 

.97 

.97 

.97 

AUG     5 

.30 

.37 

.55 

.58 

.61 

.52 

.52 

.52 

.52 

.62 

.53 

.63 

AUG    20 

•  50 

.82 

.97 

1.02 

1.06 

1.12 

1.40 

1.49 

1.49 

1.59 

1.63 

1.55 

AUG    25 

.28 

.35 

.39 

.41 

.42 

.42 

.43 

.51 

.52 

.52 

.52 

.52 

AUG    26 

.42 

.55 

.72 

.78 

.80 

.81 

.61 

.61 

.81 

.81 

.81 

.81 

AUG    29 

.21 

.30 

.50 

.60 

.66 

.70 

.71 

.71 

.71 

.71 

.71 

.76 

SEP     9 

.50 

.70 

.85 

.99 

1.08 

1.10 

1.50 

1.51 

2.40 

2.60 

2.64 

2.64 

SEP    19 

.18 

.30 

.43 

.48 

.66 

.69 

.69 

.69 

.69 

.70 

.71 

.74 

SEP    19 

.39 

.54 

.50 

.54 

.66 

.71 

.75 

.79 

.86 

.92 

1.27 

1.32 

SEP    20 

.25 

.41 

.42 

.51 

.55 

.96 

1.23 

1.33 

1.57 

1.71 

2.02 

2.43 

SFP    22 

.26 

.42 

.50 

.50 

.91 

1.00 

1.02 

1.02 

1.02 

1.02 

1.02 

1.02 

SEP    2* 

.22 

.40 

.41 

.42 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

SEP    24 

.25 

.49 

.55 

.56 

.74 

.78 

.78 

.78 

.79 

.79 

1.07 

I. 10 

YEAR 

1963 

Mazunum 

precipitation  in  inches 

Station  and  date 

(5  to  180  minutes) 

5 

10 

15 

20 

30 

45 

60 

80 

100 

120 

150 

180 

FLORIDA 

KEY  WEST 

SEP    24 

.49 

•  64 

.84 

1.06 

1.16 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

SEP    25 

.20 

.39 

.47 

.49 

.51 

.51 

.51 

.51 

.62 

.52 

.62 

.52 

OCT     1 

.24 

.44 

.47 

.48 

.49 

.51 

.52 

.60 

.64 

.66 

.68 

.71 

NOV     4 

.36 

.45 

.59 

.70 

.32 

1.07 

1.20 

1.35 

1.60 

1.62 

1.70 

1.79 

SEP    20 

.52 

.80 

.89 

1.05 

1.44 

1.59 

1.72 

2.04 

2.12 

2.14 

2.15 

2.19 

NOV     4 

.40 

.70 

.69 

.95 

1.01 

1.15 

1.21 

1  .27 

1.62 

1.81 

1.97 

1.99 

NOV     5 

.30 

.38 

.40 

.41 

.41 

.41 

.41 

.41 

.58 

.58 

.58 

.58 

MIAMI 

FEB    12 

.32 

.55 

•  55 

.85 

1.03 

1.10 

1.23 

1.33 

1.40 

1.42 

1.51 

1.52 

MAR    29 

.25 

.45 

•  47 

.50 

.50 

.60 

.60 

.60 

.50 

.50 

.50 

.50 

MAY      3 

.50 

.75 

.90 

.83 

.88 

1.20 

1.27 

1.53 

1.58 

1.70 

1.73 

1.82 

MAY    22 

.28 

.53 

.54 

.55 

.69 

.60 

.61 

.61 

.61 

.51 

.53 

.53 

MAY    29 

.50 

.95 

1.00 

1.25 

1.50 

1.52 

1.52 

1.52 

1.52 

1.52 

1.62 

1.52 

JUN     3 

.35 

.45 

.52 

.55 

.65 

.55 

.55 

.55 

.55 

.56 

.56 

.65 

JUN     9 

.39 

.74 

.85 

.93 

.95 

.96 

.95 

.95 

.95 

.95 

.96 

.95 

JUN    25 

.15 

.32 

.32 

.33 

.34 

.47 

.59 

.52 

.70 

.77 

.80 

.84 

JUN    28 

.25 

.35 

.40 

.50 

.50 

.50 

.50 

.60 

.50 

.50 

.50 

.60 

JUL     8 

.25 

.50 

.53 

.55 

.55 

.56 

.66 

.55 

.55 

.55 

.56 

.56 

AUG    13 

.40 

.50 

.53 

.65 

.70 

.71 

.71 

.71 

.71 

.71 

.71 

.71 

AUG    19 

.37 

.62 

.75 

.95 

1.00 

1.03 

1.04 

1.04 

1.04 

1.04 

1.05 

1.05 

AUG    21 

.25 

.32 

.32 

.32 

.32 

.32 

.32 

.32 

.32 

.32 

.32 

.32 

AUG    22 

.35 

.55 

.70 

.80 

.90 

.91 

.92 

.93 

.93 

.93 

.93 

.93 

SEP    19 

.23 

.27 

.29 

.42 

.52 

.52 

.52 

.52 

.52 

.62 

.52 

.52 

SEP    20 

.37 

.70 

.85 

1.06 

1.21 

1.22 

1.25 

1.32 

1.87 

1.90 

1.99 

2.07 

SEP    24 

.25 

.43 

.45 

.50 

.64 

.60 

.55 

.72 

.79 

.82 

.89 

.92 

SEP    25 

.28 

.35 

.39 

.42 

.46 

.47 

.47 

.48 

.49 

.49 

.49 

.49 

OCT    15 

.34 

.60 

.60 

.60 

.62 

.55 

.67 

.70 

.74 

.74 

.93 

.95 

OCT    15 

.15 

.28 

.38 

.42 

.60 

.72 

.75 

.75 

.80 

.80 

.31 

.31 

NOV    12 

.15 

.31 

.32 

.33 

.41 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

MIAMI  BEACH 

MAY      3 

.49 

.95 

1.01 

1.25 

1.65 

2.00 

2.48 

2.52 

2.53 

2.61 

2.76 

2.85 

JUN     5 

.40 

.58 

.65 

.85 

1.10 

1.40 

1.42 

1.65 

1.73 

1.79 

1.79 

1.79 

JUN    28 

.25 

.32 

.35 

.40 

.60 

.56 

.52 

.68 

.72 

.74 

.76 

.80 

JUL    15 

.27 

.50 

.51 

.53 

.55 

.56 

.55 

.56 

.56 

.66 

.55 

.56 

JUL    16 

.25 

.30 

.36 

.36 

.35 

.36 

.35 

.35 

.36 

.36 

.36 

.36 

JUL    19 

.25 

.38 

.43 

.45 

.61 

.62 

.64 

.55 

.55 

.55 

.56 

.56 

AUG    11 

.36 

.53 

.58 

.63 

.55 

.65 

.55 

.65 

.55 

.65 

.65 

.65 

AUG    19 

.37 

.52 

.65 

.74 

.82 

.33 

.83 

.94 

.34 

.84 

.85 

.85 

AUG    20 

.45 

.85 

.90 

1.10 

1.57 

1.94 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

AUG    28 

.20 

.31 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

.35 

SEP     9 

.51 

.76 

.80 

.95 

1.05 

1.09 

1.16 

1.21 

1.21 

1.22 

1.22 

1.23 

SEP    19 

.25 

.32 

.45 

.55 

.69 

.71 

.72 

.73 

.73 

.73 

.74 

.75 

SEP    19 

.34 

.63 

.56 

.71 

.82 

.83 

.65 

.35 

.87 

.90 

.91 

.91 

SEP    20 

.31 

.35 

.37 

.38 

.45 

.45 

.45 

.45 

.45 

.46 

.75 

.85 

SEP    23 

.21 

.30 

.35 

.45 

.65 

.74 

.60 

.90 

.98 

1.04 

1.12 

1.14 

SFP    24 

.35 

.39 

.45 

.55 

.53 

.65 

.68 

.73 

.80 

.96 

.91 

.94 

SFP    25 

.30 

.40 

.45 

.75 

.90 

.97 

1.01 

1.08 

1.16 

1.19 

1.19 

1.26 

NOV     5 

.27 

.42 

.47 

.62 

.69 

.71 

.93 

.95 

.98 

1.01 

1.03 

1,03 

DEC    24 

.25 

.45 

.53 

.55 

.63 

.63 

.63 

.63 

.53 

.63 

.53 

.63 

MIAMI  U 

FEB    12 

.31 

.47 

.56 

.76 

.90 

1.00 

1.23 

1.40 

1.51 

1.56 

1.53 

1.66 

MAY      3 

.34 

.56 

.72 

.78 

.82 

.88 

•  93 

.97 

1.05 

1.06 

1.18 

K44 

MAY      3 

.36 

.55 

.52 

.68 

.73 

.86 

1.01 

1  .09 

1.27 

1.33 

1.35 

1.41 

MAY    29 

.37 

.68 

.96 

1.13 

1.23 

1.26 

1.27 

1  .28 

1.23 

1.28 

1.23 

1.28 

JUN      3 

.39 

.73 

1.00 

1.11 

1.15 

1.16 

1.15 

1  .17 

1.17 

1.17 

1.17 

1.17 

JUN     4 

.39 

.53 

.53 

.75 

.85 

.88 

.89 

.91 

.94 

.96 

.97 

.97 

JUN      5 

.44 

.73 

.80 

.81 

.82 

.32 

.83 

.86 

.36 

.85 

.96 

.85 

JUN    25 

.38 

.63 

.83 

.99 

1.05 

1.06 

1.13 

1  .55 

1.64 

1.66 

1.70 

1.76 

JUN    28 

.39 

.67 

.88 

1.06 

1.13 

1.15 

1.16 

1  .15 

1.16 

1.16 

1.15 

1.16 

AUG    11 

.29 

.43 

.57 

.52 

.63 

.64 

.54 

.54 

.64 

.54 

.54 

.54 

AUG    13 

.25 

.40 

.50 

.50 

.50 

.51 

.51 

.51 

.51 

.51 

.51 

.61 

AUG    19 

.31 

.48 

.75 

.84 

.91 

.97 

.99 

.99 

.99 

.99 

.99 

1.00 

AUG    21 

.29 

.39 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

AUG    22 

.51 

.87 

1.15 

1.42 

1.83 

1.88 

1.89 

1.89 

1.90 

1.90 

1.90 

1.90 

AUG    25 

.29 

.52 

.66 

.71 

.74 

.75 

.75 

.75 

.76 

.85 

.89 

.89 

SFP    14 

.20 

.28 

.37 

.43 

.61 

.63 

.55 

.65 

.55 

.56 

.56 

.55 

SEP    20 

.29 

.49 

.62 

.57 

.76 

.83 

.87 

1.05 

1.15 

1.29 

1.50 

1.58 

SEP    20 

.38 

.50 

.50 

.50 

.55 

.81 

.97 

1.07 

1.55 

1.57 

1.59 

1.79 

NOV     5 

.27 

.38 

.42 

.43 

.43 

.44 

.45 

.45 

.45 

.45 

.45 

.45 

ORLANDO 

JAN    2  3 

.16 

.24 

.35 

.37 

.65 

.57 

.75 

.90 

1.11 

1.12 

1.22 

1.28 

FEB    12 

.23 

.37 

.43 

.50 

.54 

.53 

.55 

.72 

.79 

.89 

.95 

1.00 

FEB    19 

.33 

.33 

.35 

.40 

.40 

.42 

.44 

.45 

.45 

.46 

.46 

.47 

MAR     9 

.23 

.34 

.45 

.61 

.61 

.67 

.59 

.73 

.30 

.93 

.35 

•  85 

APR     7 

.25 

.40 

.45 

.47 

.50 

.63 

.59 

.75 

.75 

.75 

.75 

•  75 

MAY    25 

.25 

.32 

.45 

.69 

.86 

.95 

1.01 

1.07 

1.14 

1.15 

1.15 

1^15 

MAY    29 

.27 

.37 

.42 

.57 

.59 

.59 

.59 

.69 

.69 

.59 

.59 

•  59 

JUN    24 

.50 

.80 

1.15 

1.55 

2.30 

3.07 

3.31 

3.51 

3.54 

3.54 

3.55 

3.57 

JUN    28 

.35 

.58 

.69 

.81 

.83 

.88 

.89 

.90 

.91 

.93 

.95 

,98 

JUL    12 

.55 

.62 

.84 

.98 

1.08 

1.28 

1.30 

1.30 

1.30 

1.30 

1.30 

1,30 

JUL    22 

.25 

.34 

.40 

.43 

.45 

.47 

.49 

.53 

.53 

.53 

.53 

,54 

AUG    17 

.18 

.32 

.43 

.46 

.56 

.67 

.76 

.75 

.75 

.79 

.79 

,37 

AUG    20 

.25 

.48 

.72 

.90 

1.02 

1.05 

1.05 

1.06 

1.05 

1.05 

1.06 

1,05 

SEP    22 

.30 

.55 

.80 

.93 

1.10 

1.12 

1.14 

1.15 

1.19 

1.20 

1.20 

1.21 

NOV    10 

.25 

.44 

.55 

.63 

.33 

.99 

1.15 

1.28 

1.38 

1.47 

1.63 

1.99 

PENSACOLA 

JAN    11 

.35 

.49 

.54 

.55 

.55 

.56 

.65 

.55 

.56 

.56 

.55 

.55 

JAN    11 

.36 

.41 

.44 

.50 

.55 

.54 

.69 

.77 

.89 

.91 

.91 

.91 

FEB    11 

.21 

.36 

.55 

.62 

.78 

.95 

1.16 

1.15 

1.17 

1.17 

1.17 

1.21 

FEB    18 

.31 

.40 

.46 

.50 

.57 

.69 

.77 

.95 

1.25 

1,50 

1.62 

1.58 

APR     5 

.35 

.41 

.50 

.53 

.77 

1.00 

1.25 

1.34 

1.35 

1.37 

1.36 

1.38 

JUN    17 

.38 

.75 

.99 

1.15 

1.41 

1.50 

1.51 

1.51 

1.51 

1.62 

1.63 

1.63 

JUN    19 

.37 

.52 

.65 

.82 

.99 

1.43 

1.45 

1.49 

1.55 

1.53 

2.09 

2.17 

JUN    21 

.25 

.27 

.27 

.27 

.28 

.28 

.28 

.28 

.28 

.28 

.28 

.28 

JUN    26 

.23 

.30 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

JUL    14 

.20 

.34 

.35 

.35 

.35 

.35 

.35 

.36 

.36 

.36 

.35 

.36 

JUL    21 

.31 

.50 

.65 

.77 

.82 

.32 

.83 

.83 

.83 

.83 

.84 

.84 

JUL    24 

.54 

.96 

1.32 

1.41 

1.51 

1.75 

1.91 

1.95 

1.97 

2.04 

2.09 

2.28 

JUL    25 

.39 

.55 

.97 

1.15 

1.50 

1.91 

2.12 

2.40 

2.43 

3.01 

3.24 

3.61 

AUG    11 

.24 

.34 

.36 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

AUG    12 

.26 

.42 

.46 

.47 

.47 

.49 

.49 

.60 

.60 

.50 

.50 

.50 

SEP    11 

•  35 

.53 

.53 

.70 

.75 

.75 

.77 

.77 

.77 

.77 

.77 

.77 

SEP    13 

•  41 

.45 

.49 

.50 

.51 

.51 

.51 

.61 

.61 

.51 

.51 

.61 

SEP    15 

•  31 

.57 

.76 

.90 

1.07 

1.22 

1.35 

1.51 

1.79 

1.85 

1.88 

1.83 

NOV     1 

•  27 

.34 

.35 

.35 

.36 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

NOV    2  3 

•  38 

.62 

.85 

.98 

1.17 

1.40 

1.75 

2.08 

2.22 

2.42 

2.49 

2.59 

TALLAHASSEE 

JAN    11-12 

•  17 

.28 

.33 

.40 

.65 

.90 

1.04 

1.18 

1.37 

1.49 

1.71 

1.98 

FEB    19 

•  40 

.77 

.81 

.83 

.85 

.86 

.94 

.98 

1.00 

1.02 

1.03 

U03 

EXCESSIVE  SHORT  DURATION  RAINFALL 


Mcziinlun  precipitation  in  inches 

Station 

and  date 

(5  to  laO  minutes) 

S 

.0 

15 

20 

30 

45 

60 

80 

100 

120 

150 

180 

FLORIDA 

TALLAHASSEE 

MAR 

13 

.30 

.44 

.45 

.45 

.45 

.45 

.45 

.45 

.46 

.48 

.60   .871 

MAR 

13 

.30 

.44 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.46 

.46   .60l 

MAR 

13 

.38 

.40 

.41 

.42 

.46 

.62 

.65 

.65 

.65 

.55 

.66 

.86 

APR 

30 

.25 

.34 

.36 

.38 

.53 

.57 

.53 

.72 

.77 

.62 

.34 

.89 

MAY 

6 

.27 

.46 

.56 

.62 

.65 

.69 

.71 

.73 

.73 

.73 

.73 

.73 

MAY 

18 

.63 

1.04 

1.16 

1.40 

1.55 

1.56 

1.56 

1.56 

1.56 

1.55 

1.56 

1.62 

MAY 

27 

.23 

.45 

.46 

.53 

.62 

.62 

.58 

.68 

.68 

.66 

.63 

.68 

JUN 

7 

.36 

.63 

.72 

.80 

1.20 

1.34 

1.50 

1.50 

1.50 

1.50 

1.50 

1.50 

JUN 

S 

.30 

.58 

.84 

.96 

1.01 

1.07 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

JUN 

10 

.50 

.86 

1.06 

1.18 

1.50 

1.54 

1.58 

1.58 

1.58 

1.58 

1.68 

1.58 

JUN 

28 

.55 

1.10 

1.20 

1.30 

1.53 

1.55 

1.57 

1.58 

1.58 

1.58 

1.62 

1.62 

JUL 

9 

.24 

.45 

.48 

.65 

.80 

.90 

.90 

.90 

.91 

.91 

.91 

.91 

JUL 

19 

.20 

.35 

.45 

.49 

.61 

.62 

.52 

.52 

.52 

.52 

.62 

.62 

JUL 

2<. 

.40 

.50 

.53 

.60 

.72 

.97 

1.16 

1.41 

1.83 

1.95 

2.09 

2.32 

AUG 

I 

.17 

.32 

.35 

.42 

.43 

.44 

.45 

.45 

.46 

.45 

.45 

.46 

AUG 

7 

.29 

.42 

.45 

.50 

.58 

.65 

.69 

.70 

.70 

.70 

.70 

.70 

AUG 

9 

.17 

.29 

.2^ 

.40 

.45 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

AUG 

11 

.37 

.66 

.74 

.81 

1.00 

1.04 

1.05 

1.13  1.13 

1.13 

1.13 

1.13 

AUG 

12 

.40 

.70 

.74 

.82 

.97 

.98 

1.02 

1.02 

1.03 

1.04 

1.04 

1.04 

AUG 

17 

.26 

.50 

.55 

.65 

.83 

.95 

.99 

1.02 

1.03 

1.04 

1.10 

1.19 

AUG 

19 

.53 

1.04 

1.12 

1.25 

1.30 

1.30 

1.301  1.30 

1.30 

1.30 

1.30 

1.30 

SEP 

5 

.38 

.70 

.78 

.98 

1.23 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

SEP 

28 

.45 

.65 

.70 

.78 

1.02 

1.41 

1.59 

1.67 

1.31 

2.26 

2.43 

2.55 

OCT 

1 

.16 

.30 

.38 

.42 

.43 

.43 

.43 

.43 

.43 

.44 

.46 

.45 

NOV 

1 

.16 

.30 

.32 

.36 

.50 

.52 

.54 

.56 

.56 

.65 

.56 

.56 

DEC 

12 

.21 

.37 

.43 

.56 

.71 

.76 

.78 

.78 

.78 

.78 

.62 

.62 

DEC 

12 

.20 

.32 

.38 

.44 

.56 

.59 

.56 

.85 

1.11 

1.07 

1.35 

1.38 

TAMPA 

JAN 

21 

.20 

.22 

.30 

.38 

.55 

.66 

.57 

.73 

.77 

.78 

.78 

.79 

FEB 

3 

.25 

.40 

.40 

.41 

.43 

.45 

.47 

.50 

.55 

.69 

.55 

.70 

FEB 

11 

.35 

.64 

.67 

.71 

.94 

1.25 

1.45 

1.74 

2.20 

2.34 

2.68 

2.78 

FEB 

19 

.30 

.35 

.38 

.42 

.43 

.45 

.48 

.53 

.55 

.57 

.60 

.60 

MAR 

9 

.21 

.35 

.38 

.47 

.70 

.74 

.79 

.63 

.90 

.95 

1.03 

1.05 

MAY 

1 

.27 

.45 

.45 

.45 

.45 

.46 

.45 

.46 

.46 

.45 

.45 

.45 

JUN 

23 

.30 

.52 

.62 

.75 

1.16 

1.29 

1.31 

1.31 

1.31 

1.31 

1.31 

1.31 

JUN 

28 

.42 

.53 

.56 

.80 

.91 

1.04 

1.05 

1.05 

1.06 

1.06 

1.12 

1.16 

JUL 

1 

.55 

.78 

.85 

.95 

1.23 

1.43 

1.53 

1  .68 

1.70 

1.70 

1.70 

1.70 

JUL 

10 

.35 

.58 

.80 

.85 

1.17 

1.32 

1.53 

1.52  1.63 

1.64 

1.55 

1.66 

JUL 

17 

.14 

.27 

.30 

.37 

.52 

.72 

.74 

.74,   .74 

.74 

.74 

.74 

JUL 

23 

.28 

.43 

.46 

.55 

.60 

.73 

.80 

.901   .91 

.96 

1.11 

1.11 

AUG 

IB 

.25 

.50 

.64 

.64 

.54 

.54 

.64 

.54 

.90 

1.01 

1.01 

1.01 

AUG 

26 

.31 

.45 

.50 

.58 

1.00 

1.08 

1.18 

1.20 

1.20 

1.20 

1.20 

1.20 

SEP 

22 

.33 

.49 

.60 

.70 

1.04 

I. 10 

1.13 

1.16 

1.13 

1.19 

1.19 

1.19 

NOV 

2 

.26 

.28 

.28 

.28 

.28 

.23 

.28 

.28 

.28 

.26 

.28 

.28 

NOV 

6 

.20 

.28 

.31 

.45 

.57 

.59 

.52 

.64 

.67 

.59 

.70 

.71 

NOV 

10 

.32 

.53 

.60 

.74 

1.20 

1.45 

1.59 

1.75 

1.86 

1.90 

2.04 

2.21 

WEST  PALM  8EACH 

FEB 

12 

.20 

.33 

.45 

.49 

.50 

.54 

.54 

.56 

.60 

.71 

.90 

.98 

MAR 

1 

.35 

.36 

.37 

.38 

.39 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

MAY 

3 

.25 

.50 

.65 

.72 

.85 

.95 

1.05 

1.23 

1.30 

1.45 

1.70 

1.83 

JUN 

12 

.25 

.35 

.43 

.51 

.52 

.55 

.59 

.61 

.63 

.64 

.65 

.65 

AUG 

11 

.21 

.36 

.40 

.45 

.50 

.53 

.55 

.55 

.55 

.55 

.55 

.56 

AUG 

14 

.30 

.41 

.45 

.55 

.59 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

SEP 

8 

.18 

.29 

.38 

.43 

.53 

.57 

.58 

.58 

.56 

.53 

.56 

.68 

SEP 

11 

.25 

.45 

.70 

.85 

»1.30 

1.55 

1.70 

2.00 

2.21 

2.25 

2.25 

2.25 

SEP 

19 

.20 

.32 

.37 

.43 

.51 

.57 

.62 

.70 

.74 

.73 

.82 

.82 

SEP 

24 

.25 

.32 

.36 

.41 

.44 

.45 

.50 

.50 

.50 

.50 

.50 

.60 

OCT 

2 

.25 

.35 

.50 

.60 

.80 

.90 

.96 

.98 

.98 

.96 

.99 

.99 

OCT 

2 

.40 

.80 

1.10 

1.40 

•1.95 

2.85 

3.42 

3.93 

4.28 

4.62 

4.70 

4.70 

OCT 

3 

.18 

.33 

.45 

,50 

.77 

.85 

.91 

.95 

.96 

.96 

.96 

.95 

OCT 

7 

.28 

.35 

.49 

.54 

.58 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

OCT 

9 

.27 

.41 

.49 

.50 

.85 

.87 

.89 

.89 

.69 

.89 

.95 

.95 

OCT 

10 

.25 

.30 

.34 

.39 

.46 

.48 

.48 

.48 

.55 

.79 

.90 

.94 

OCT 

15 

.15 

.20 

.33 

.40 

.48 

.49 

.49 

.52 

.52 

.52 

.52 

.52 

OCT 

16 

.26 

.47 

.58 

.60 

.68 

.80 

.89 

.91 

1.02 

1.03 

1.07 

1.08 

NOV 

5 

.19 

.34 

.45 

.55 

.79 

1.13 

1.14 

1  .14 

1.15 

1.17 

1.17 

1.17 

NOV 

10 

.25 

.35 

.46 

.54 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

GEORGIA 

ATHENS 

MAR 

3 

.26 

.45 

.70 

.77 

.85 

.90 

1.10 

1.15 

1.24 

1.28 

1.38 

1.60 

APR 

29 

.50 

.75 

.90 

.97 

1.05 

1.10 

1.15 

1.23 

1.34 

1.43 

1.54 

1.66 

MAY 

27 

.32 

.43 

.44 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.46 

MAY 

28 

.20 

.35 

.43 

.46 

.49 

.52 

.56 

.56 

.59 

.60 

.51 

.61 

JUN 

16 

.18 

.34 

.36 

.54 

.72 

.78 

.32 

.83 

.94 

.98 

1.00 

1.00 

JUN 

17 

.32 

.41 

.43 

.45 

.51 

.54 

.57 

.60 

.50 

.60 

.60 

.53 

JUN 

19 

.25 

.39 

.40 

.42 

.43 

.44 

.49 

.53 

.54 

.58 

.50 

.60 

JUN 

26 

.12 

.20 

.30 

.37 

.56 

.56 

.58 

.70 

1.02 

1.38 

1.51 

1.57 

JUN 

26 

.30 

.50 

.53 

.50 

.60 

.62 

.62 

.62 

.62 

.75 

.78 

1.18 

JUN 

26 

.20 

.35 

.50 

.65 

.85 

1.05 

1.45 

1.55 

1.85 

2.15 

2.16 

2.29 

JUL 

6 

.20 

.32 

.32 

.32 

.32 

.32 

.34 

.37 

.44 

.46 

.49 

.50 

JUL 

20 

.40 

.73 

.82 

.87 

.89 

.91 

.95 

1.04 

1.06 

1.06 

1.08 

1.06 

JUL 

30 

.60 

.95 

1.10 

1.20 

1.75 

1.95 

2.04 

2.09 

2.10 

2.12 

2.12 

2.12 

NOV 

26 

.25 

.30 

.40 

.45 

.55 

.80 

.93 

1.03 

1.23 

1.30 

1.31 

1.33 

ATLANTA 

MAR 

5 

.24 

.34 

.43 

.49 

.51 

.54 

.55 

.59 

.67 

.77 

.60 

.87 

MAR 

12 

.31 

.48 

.57 

.63 

.71 

.83 

.95 

1.05 

1.10 

1.12 

1.20 

1.23 

MAR 

17 

.39 

.40 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

APR 

29 

.48 

.69 

.38 

1.01 

1.21 

1.30 

1.32 

1  .40 

1.41 

1.45 

1.49 

1.54 

APR 

30 

.37 

.44 

.46 

.48 

.53 

.54 

.58 

.72 

.79 

.87 

.97 

1.02 

MAY 

27 

.27 

.34 

.37 

.45 

.65 

.58 

.73 

.80 

.86 

.92 

.97 

.98 

JUN 

16 

.33 

.48 

.57 

.58 

.54 

.68 

.73 

.89 

.95 

.98 

1.00 

1.10 

JUN 

17 

.34 

.35 

.35 

.36 

.35 

.37 

.57 

.58 

.58 

.68 

.58 

.56 

JUN 

21 

.19 

.33 

.40 

.57 

.58 

.70 

.71 

.71 

.71 

.71 

.71 

.71 

JUL 

6 

.55 

.97 

1.10 

1.19 

1.22 

1.23 

1.24 

1.25 

1.25 

1.25 

1.25 

1.26 

JUL 

17 

.35 

.47 

.63 

.75 

1.05 

1.17 

1.20 

1.20 

1.22 

1.24 

1.25 

1.25 

JUL 

18 

.23 

.36 

.47 

.51 

.56 

.57 

.58 

.58 

.58 

.56 

.58 

.56 

JUL 

20 

.27 

.31 

.38 

.41 

.44 

.45 

.48 

.55 

.60 

.65 

.69 

.59 

JUL 

24 

.50 

.75 

.90 

1.01 

1.02 

1.05 

1.41 

1.54 

1.70 

2.35 

2.55 

2.55 

SEP 

4 

.73 

.87 

.98 

1.03 

1.08 

1.11 

1.16 

1.21 

1.23 

1.24 

1.24 

1.24 

AUGUSTA 

MAR 

6 

.27 

.32 

.34 

.39 

.47 

.53 

.56 

.68 

.70 

.74 

.76 

.78 

MAY 

20 

.27 

.52 

.63 

.71 

.73 

.75 

.80 

.80 

.80 

.80 

.80 

.80 

MAY 

28 

.32 

.54 

.60 

.80 

1.05 

1.05 

1.08 

1.08 

1.03 

1.08 

1.08 

1.08 

JUN 

20 

.20 

.30 

.33 

.35 

.35 

.36 

.36 

.36 

.35 

.36 

.36 

.36 

JUL 

20 

.23 

.28 

.34 

.46 

.53 

.55 

.56 

.59 

.51 

.61 

.66 

.66 

AUG 

25 

.17 

.28 

.39 

.46 

.64 

.69|   .72 

.78 

.87 

.93 

.95 

.95 

SEP 

28 

.26 

.39 

.46 

.54 

.77 

.87 

.95 

1.03 

1.09 

1.13 

1.24 

1.28 

in  inches 

•i  ]■  AH 

1963 

MsTimiim  precipitation 

Station  and  date 

(S  to  180  minutes) 

! 

5 

10 

IS 

20 

30 

4S 

60 

80 

100 

120 

150 

180 

GEORGIA 



COLUMBUS 

APR    30 

.35 

.68 

.63 

.80 

.93 

.96 

.99 

1.02 

1.03 

1.04 

1.04 

1.04 

JUN    18 

.35 

.50 

.59 

.61 

.51 

.66 

.70 

.71 

.71 

.71 

.71 

.72 

JUN    16 

.20 

.40 

.46 

.49 

.52 

.53 

.53 

.53 

.53 

.63 

.53 

.54 

JUN    22 

.30 

.60 

.70 

.76 

1.06 

1.34 

1.42 

1.43 

1.43 

1.43 

1.43 

1.43 

JUL    28 

.18 

.30 

.32 

.32 

.39 

.41 

.43 

.45 

.47 

.47 

.47 

.46 

AUG    13 

.26 

.40 

.50 

.65 

.55 

.66 

.75 

.82 

1.00 

1.02 

1.06 

1.16 

AUG    29 

.30 

.45 

.50 

.56 

.76 

.82 

.90 

.99 

1.00 

1.00 

1.00 

1.00 

NOV    26 

.20 

.32 

.34 

.43 

.43 

.57 

.74 

.82 

1.00 

1.16 

1.25 

1.31 

MACON 

JAN    20 

.49 

.72 

.63 

.85 

.88 

.99 

1.09 

1  .16 

1.21 

1.21 

1.22 

1.30 

APR    30 

.21 

.31 

.36 

.40 

.53 

.60 

.65 

.56 

1.00 

1.32 

1.64 

1.95 

MAY    26 

.39 

.77 

.99 

1.13 

1.19 

1.22 

1.25 

1.28 

1.31 

1.35 

1.36 

1.36 

JUL     6 

.60 

.98 

1.26 

1.72 

1.72 

1.72 

1.73 

1.73 

1.74 

1.75 

1.75 

1.75 

JUL      8 

.40 

.47 

.46 

.43 

.48 

.59 

.79 

.65 

.85 

.85 

.85 

.85 

JUL    14 

.30 

.41 

.41 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

JUL    17 

.23 

.40 

.43 

.44 

.46 

.46 

.46 

.47 

.49 

.49 

.50 

.54 

JUL    29 

.23 

.33 

.42 

.44 

.45 

.59 

.59 

.59 

.59 

.59 

.59 

.59 

JUL    31       T 

M 

M 

M 

M 

M 

.74 

M 

M 

M 

M 

M 

.78 

AUG     8 

.19 

.31 

.40 

.45 

.49 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

AUG     9 

.25 

.43 

.53 

.53 

.63 

.68 

.68 

.68 

.68 

.58 

.58 

.56 

SFP    14 

.46 

.70 

.98 

1.15 

1.28 

1.49 

1.69 

1.81 

1.85 

1.96 

2.11 

2.24 

ROME 

JAN    11 

.29 

.50 

.63 

.70 

.76 

.81 

.33 

.68 

.98 

1.08 

1.26 

1.38 

MAR     5 

.27 

.32 

.45 

.47 

.60 

.68 

.90 

1.12 

1.37 

1.70 

1.95 

2.03 

MAR    12 

.29 

.34 

.49 

.54 

.64 

.80 

1.01 

1.25 

1.55 

1.80 

2.05 

2.37 

MAY    27 

.32 

.47 

.57 

.63 

.93 

1.27 

1.30 

1.37 

1.40 

1.43 

1.44 

1.57 

JUN    20 

.25 

.23 

.45 

.47 

.60 

.68 

.83 

.83 

.93 

.99 

.99 

.99 

JUL     2 

.25 

.35 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.46 

.46 

JUL    20 

.27 

.40 

.47 

.52 

.58 

.63 

.65 

.58 

.69 

.59 

.69 

.69 

SEP    28 

.27 

.33 

.38 

.42 

.52 

.76 

.95 

1.06 

1.26 

1.59 

1.75 

2.15 

SAVANNAH 

JAN    20 

.19 

.26 

.39 

.42 

.49 

.50 

.51 

.52 

.52 

.54 

.55 

.66 

MAR    17 

.20 

.32 

.34 

.35 

.37 

.38 

.33 

.33 

.38 

.38 

.36 

.38 

APR     6 

.29 

.44 

.51 

.54 

.69 

.59 

.33 

.98 

1.07 

1.28 

1.40 

1.46 

APR    12 

.32 

.63 

.94 

1.07 

1.22 

1.24 

1.25 

1.29 

1.30 

1.30 

1.30 

1.30 

MAY    20 

.33 

.67 

.71 

.94 

1.04 

1.24 

1.34 

1.38 

1.39 

1.39 

1.42 

1.42 

JUN     6 

.34 

.56 

.79 

.93 

1.17 

1.65 

1.86 

2.08 

2.21 

2.28 

2.45 

2.55 

JUN    IB 

.21 

.32 

.38 

.39 

.41 

.44 

.46 

.49 

.49 

.49 

.50 

.50 

JUN    22 

.55 

.86 

.96 

.93 

.98 

1.04 

1.11 

1.54 

1.64 

1.57 

1.76 

1.75 

JUN    24 

.16 

.24 

.33 

.47 

.53 

.55 

.57 

.57 

.63 

.60 

.62 

.62 

JUN    26 

.38 

.47 

.51 

.51 

.52 

.52 

.53 

.54 

.55 

.55 

.65 

.65 

JUN    26 

.19 

.34 

.49 

.58 

.72 

.94 

1.12 

1.28 

1.50 

1.60 

1.75 

1.88 

JUN    27 

.25 

.35 

.41 

.42 

.42 

.49 

.72 

.86 

.66 

.90 

1.13 

1.19 

JUL     1 

.28 

.53 

.77 

.97 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

JUL     7 

.41 

.70 

.73 

.80 

.93 

.94 

.94 

.94 

.94 

.94 

.94 

.94 

JUL    15 

.16 

.28 

.36 

.46 

.60 

.64 

.58 

.81 

.92 

.99 

.99 

.99 

JUL    29 

.51 

.85 

.99 

1.02 

1.03 

1.07 

1.09 

1  .20 

1.25 

1.29 

1.30 

1.32 

JUL    30 

.25 

.33 

.42 

.48 

.50 

.51 

.51 

.51 

.53 

.53 

.78 

.87 

JUL    31 

.27 

.46 

.64 

.69 

.72 

.73 

.73 

.73 

.73 

.73 

.73 

.73 

SEP     6 

.21 

.35 

.48 

.69 

.83 

.84 

.85 

.65 

.85 

.65 

.85 

.85 

SEP    29 

.22 

.43 

.48 

.58 

.67 

.69 

.62 

.92 

.98 

1.06 

1.09 

1.18 

HAWAI I 

HILO 

MAR      1 

.26 

.28 

.33 

.34 

.34 

.35 

.36 

.35 

.36 

.36 

.36 

.59 

MAR     6 

.40 

.75 

1.03 

1.25 

•1.88 

2.28 

2.65 

3.14 

3.44 

3.48 

3.60 

3.50 

APR    15 

.23 

.40 

.55 

.67 

.87 

1.17 

1.33 

1.46 

1.50 

1.55 

2.16 

2.43 

APR    15 

.22 

.38 

.62 

.56 

.62 

.53 

.65 

.68 

.77 

.82 

.67 

.93 

APR    15 

M 

M 

M 

M 

M 

M 

1.20 

1.20 

1.32 

1.38 

1.45 

1.66 

APR    16 

.20 

.30 

.40 

.48 

.53 

.55 

.50 

.64 

.65 

.70 

.77 

.81 

APR    15 

.26 

.50 

.60 

.63 

.66 

.73 

.77 

.78 

.79 

.80 

.86 

.96 

APR    17 

M 

M 

M 

M 

M 

M 

1.70 

M 

M 

2.70 

M 

3.00 

APR    17 

.23 

.41 

.55 

.62 

.66 

.84 

.95 

1.20 

1.36 

1.47 

1.54 

2.30 

MAY     6 

.25 

.41 

.49 

.61 

.74 

.99 

1.17 

1.22 

1.33 

1.64 

1.76 

1.93 

MAY    11 

.18 

.33 

.46 

.62 

.57 

.52 

.66 

.58 

.90 

.95 

.96i   .97 

JUN     9 

.17 

.32 

.41 

.48 

.57 

.69 

.75 

.88 

1.07 

1.16 

1.48 

1.63 

SEP    17 

.22 

.32 

.33 

.35 

.35 

.38 

.46 

.53 

.56 

.51 

.55 

.55 

SEP    17 

.25 

.31 

.36 

.41 

.45 

.45 

.45 

.56 

.60 

.62 

.66 

.55 

SEP    29 

.14 

.27 

.30 

.38 

.50 

.56 

.6d 

.57 

.80 

.95 

1.18 

1.40 

OCT     3 

.15 

.27 

.32 

.42 

.50 

.51 

.52 

.5^ 

.74 

.75 

.76 

.84 

HONOLULU 

JAN     7 

.35 

.65 

.83 

1.06 

1.14 

1.39 

1.31 

2.22 

2.41 

2.70 

2.82 

2.99 

JAN     8 

.42 

.71 

.93 

1.00 

1.00 

1.00 

1.00 

l.OO 

1.05 

1.05 

1.05 

1.05 

JAN    16 

.15 

.29 

.37 

.42 

.51 

.77 

.82 

.83 

.91 

.95 

.98 

1.05 

MAR    18 

.28 

.40 

.45 

.43 

.55 

.61 

.55 

.71 

.76 

.87 

.92 

.99 

APR    10 

.45 

.51 

.70 

.70 

.71 

.75 

.75 

.77 

.77 

.77 

.76 

.78 

MAY    14 

.61 

.93 

1.19 

1.43 

1.70 

1.92 

2.44 

2.6{ 

2.77 

2.64 

2.94 

3.03 

SEP    17 

.17 

.30 

.42 

.46 

.62 

.56 

.61 

.57 

.70 

.74 

.76 

.77 

KAHULUr 

JAN     8 

.35 

.39 

.46 

.61 

.56 

.56 

.67 

.63 

.55 

.65 

.66 

.65 

MAR    28 

.27 

.45 

.64 

.73 

1.06 

1.15 

1.16 

1.23 

1.42 

1.60 

1.65 

1.58 

MAY    14 

.19 

.31 

.38 

.40 

.43 

.52 

.66 

.84 

.94 

1.03 

1.11 

1.22 

SEP    17 

.14 

.23 

.33 

.40 

.55 

.64 

.66 

.63 

.71 

.74 

.75 

.73 

LI  HUE 

JAN     6 

.25 

.37 

.45 

.47 

.50 

.91 

1.20 

1  .40 

1.46 

1.55 

1.59 

1.66 

JAN     V 

.25 

.42 

.48 

.60 

.57 

.66 

.58 

.58 

.66 

.66 

.66 

.69 

JAN     7 

.27 

.33 

.38 

.42 

.51 

.54 

.54 

.58 

.56 

.59 

.62 

.69 

JAN     6 

.30 

.39 

.45 

.50 

.67 

.73 

.74 

.99 

1.27 

1.26 

1.55 

1.58 

MAR    30 

.23 

.38 

.53 

.63 

.61 

.93 

1.04 

1.13 

1.13 

1.13 

1.14 

1.13 

APR     1 

.25 

.37 

.44 

.50 

.52 

.54 

.58 

.60 

.61 

.63 

.76 

.31 

APR    14 

.36 

.44 

.64 

.74 

.89 

1.10 

1.30 

1.47 

1.66 

1.55 

1.70 

1.74 

APR    26 

.30 

.46 

.48 

.48 

.49 

.49 

.49 

.49 

.61 

.51 

.61 

.51 

SEP    17 

.32 

.48 

.67 

.78 

.82 

.84 

.85 

.99 

1.01 

1.10 

1.10 

1.10 

IDAHO 

BOISE 

AUG     9 

.31 

•  .44 

•  .59 

.59 

.69 

.69 

.59 

.59 

.59 

.59 

.59 

.59 

LEHISTON 

NONE 

POCATELLO 

JUN    14 

.18 

.34 

.42 

.45 

.62 

.66 

.58 

.68 

.68 

.66 

.68 

.68 

ILLINOIS 

CAIRO  U 

MAY     5 

.22 

.35 

.49 

.58 

.70 

.82 

.84 

.37 

.92 

.99 

1.05 

1.07 

T   Clock  malfunction 
U   No  record 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Maximum  precipitation 

in  inches 

Station  «nd  date 

(S  to  180  minutes) 

S 

10 

IS 

20 

30 

4S 

60 

80 

100 

120 

ISO 

180 

ILLINOIS 

CAIPO  U 

JUL    1^ 

.38 

.70 

.85 

.86 

.86 

.86 

.86 

.86 

.66 

.66 

.86 

.85 

JUL    29 

.37 

.55 

.61 

.61 

.62 

.63 

.64 

.64 

.55 

.55 

.55 

.65 

AUG    13 

.29 

.45 

.54 

.67 

.86 

,96 

1.10 

1.16 

1.18 

1.21 

1.25 

1.29 

CHICAGO  MIDWAY 

APR    17 

.30 

.60 

.74 

.79 

.60 

.80 

.80 

.80 

.80 

.60 

.80 

.80 

JUL    16 

.42 

.53 

.63 

.70 

.76 

.80 

.63 

1.05 

1.11 

1.36 

1.72 

1.60 

JUL    19 

.19 

.29 

.39 

.49 

.68 

.77 

.85 

.90 

1.01 

1.03 

1.08 

1.12 

SEP     2 

.25 

.37 

.42 

.55 

.82 

,68 

.92 

.98 

1.04 

1.04 

1.04 

1.04 

SEP    12 

.24 

.31 

.33 

.39 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

CHICAGO  0  HARE 

JUN    27 

.25 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.44 

.46 

.62 

JUL    19 

.27 

.42 

.56 

.66 

.69 

.69 

.73 

.74 

.76 

.78 

.79 

.84 

SEP     2 

.40 

.70 

.99 

1.02 

1.06 

1.09 

1.16 

1.16 

1.16 

1.31 

1.31 

1.31 

NOV    17 

.27 

.39 

.39 

.40 

.40 

.40 

.41 

.42 

.42 

.70 

.72 

.72 

HOLINE 

JUN    19 

.40 

.54 

.69 

.75 

.80 

.81 

.81 

.81 

.81 

.81 

.81 

.61 

JUL    13 

.15 

.27 

.39 

.49 

.58 

.70 

.78 

.86 

.93 

.97 

1.04 

1.07 

JUL    18 

.50 

.96 

1.29 

1.58 

2.04 

2.76 

2.80 

2.82 

2.84 

2.84 

2.64 

2.64 

JUL    19 

.56 

.92 

1.06 

1.17 

1.34 

1.51 

1.62 

1.78 

1.98 

2.19 

2.51 

2.55 

JUL    31 

.40 

.66 

.73 

.74 

.76 

.80 

.86 

.87 

.86 

.89 

.90 

.92 

AUG   a* 

.22 

.37 

.45 

.52 

.74 

.93 

.95 

1.26 

1.35 

1.40 

1.43 

1.45 

AUG    28 

.26 

.43 

.60 

.68 

.80 

.82 

.90 

.96 

1.01 

1.03 

1.05 

1.07 

SEP    20 

.26 

.48 

.60 

.67 

.79 

.96 

1.06 

1.06 

1.09 

1.10 

1.10 

1.10 

PEORIA 

MAR    25 

.23 

.33 

.37 

.38 

.39 

.41 

.42 

.45 

.50 

.50 

.50 

.50 

APR    22 

.19 

.38 

.46 

.50 

.54 

.61 

.63 

.66 

.67 

.67 

.67 

.68 

APR    29 

.21 

.42 

.60 

.69 

.94 

1.03 

1.08 

1.15 

1.24 

1.26 

1.26 

1.26 

JUN     5 

.32 

.60 

.84 

1.04 

1.20 

1.26 

1.27 

1.34 

1.44 

1.45 

1.45 

1.45 

JUL    13 

.16 

.29 

.40 

.50 

.68 

.79 

.87 

.96 

1.04 

1.13 

1.28 

1.38 

JUL    19 

.22 

.40 

.46 

.47 

.47 

.48 

.48 

.48 

.48 

.48 

.48 

.48 

SEP    11 

.20 

.32 

.37 

.40 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

ROCKFORD 

JUN     '• 

.18 

.35 

.43 

.52 

.60 

.64 

.65 

.65 

.65 

.55 

.66 

.65 

JUN     9 

.30 

.38 

.39 

.43 

.44 

.45 

.45 

.45 

.45 

.45 

.45 

.51 

JUN    19 

.26 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

JUN    19 

.20 

.35 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

JUL    16 

.23 

.35 

.45 

.47 

.50 

.52 

.55 

.57 

.60 

.60 

.60 

.60 

JUL    18 

.55 

.88 

1.00 

1.17 

1.40 

1.41 

1.50 

1.55 

1.61 

1.68 

1.75 

1.85 

SEP     2 

.36 

.48 

.64 

.79 

1.08 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

SEP    11 

.15 

.27 

.38 

.48 

.56 

.65 

.71 

.80 

.86 

.93 

1.00 

1.10 

SEP    28 

.25 

.36 

.43 

.52 

.58 

.67 

.72 

.76 

.76 

.76 

.78 

.78 

SPRINGFIELD 

APR    17 

.28 

.52 

.60 

.61 

.62 

.62 

.62 

.62 

.62 

.62 

.62 

.52 

JUN    10 

.24 

.40 

.48 

.56 

.59 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

JUN    30 

.21 

.32 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

JUL     i 

.22 

.40 

.45 

.50 

.58 

.65 

.74 

.83 

.87 

.94 

1.06 

1.17 

JUL     6 

.28 

.49 

.60 

.67 

.82 

1.01 

1.33 

1.42 

1.50 

1.72 

2.04 

2.16 

JUL    28 

.26 

.34 

.42 

.48 

.74 

1.00 

1.02 

1.05 

1.05 

1.05 

1.06 

1.08 

AUG     5 

.23 

.32 

.32 

.32 

.32 

.32 

.32 

.39 

.58 

.63 

.64 

.69 

AUG    12 

.24 

.32 

.36 

.40 

.50 

.74 

.87 

1.16 

1.28 

1.28 

1.36 

1.42 

INDIANA 

EVAN5VILLE 

MAR    16 

.59 

.64 

.57 

.68 

.70 

.83 

.92 

.97 

1.04 

1.06 

1,09 

1.12 

MAY    16 

.25 

.28 

.29 

.29 

.30 

.30 

.30 

.30 

.30 

.31 

.46 

.49 

MAY    16 

.29 

.56 

.59 

.67 

.75 

.76 

.76 

.84 

.84 

.84 

.84 

.84 

JUL     1 

.38 

.68 

.92 

1.10 

1.24 

1.30 

1.35 

1.36 

1.37 

1.37 

1.36 

1.38 

JUL    27 

.30 

.41 

.48 

.55 

.59 

.59 

.59 

.59 

.59 

.59 

.59 

.69 

AUG    12 

.26 

.46 

.47 

.47 

.47 

.48 

.49 

.49 

.49 

.49 

.49 

.49 

AUG    28 

.46 

.82 

1.00 

1.11 

1.34 

1.44 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

SEP     3 

.20 

.36 

.44 

.47 

.48 

.48 

.46 

.48 

.48 

.48 

.46 

.48 

FORT  WAYNE 

APR    17 

.24 

.48 

.68 

.88 

1.34 

1.96 

2.00 

2.02 

2.07 

2.14 

2.18 

2.26 

JUL    19 

.30 

.60 

.90 

1.20 

1.53 

1.69 

1.74 

1.75 

1.75 

1.75 

1.77 

1.82 

SEP    12 

.17 

.29 

.39 

.42 

.46 

.63 

.69 

.69 

.59 

.69 

.59 

.69 

INDIANAPOLIS 

MAR     4 

.13 

.22 

.27 

.37 

.48 

.65 

.83 

1.02 

1.25 

1.42 

1.54 

1.64 

MAR    19 

•  44 

.66 

.75 

.78 

.81 

.67 

.89 

.91 

.91 

.91 

.91 

.93 

MAY    13 

.28 

.35 

.35 

.38 

.39 

.39 

.40 

.41 

.41 

.41 

.41 

.41 

JUN     4 

.17 

.29 

.36 

.37 

.37 

.37 

.39 

.41 

.42 

.42 

.57 

.59 

JUN     7 

.43 

.71 

.86 

1.12 

1.68 

2.13 

2.79 

3.22 

3.49 

»3.60 

3.72 

•  3.73 

JUN    13 

.17 

.31 

.45 

.49 

.49 

.51 

.51 

.51 

.51 

.51 

.51 

.51 

JUL    20 

.28 

.44 

.54 

.75 

.93 

1.38 

1.84 

1  .97 

2.12 

2.15 

2.21 

2.21 

SOUTH  BEND 

JUL    16 

.35 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.60 

.52 

JUL    19 

.29 

.33 

.33 

.34 

.36 

.41 

.53 

.56 

.57 

.59 

.50 

.53 

JUL    19 

.50 

.70 

.75 

.87 

.97 

.97 

1.00 

1.05 

1.12 

1.17 

1.20 

1.20 

IOWA 

BURLINGTON 

MAR     <• 

.25 

.32 

.35 

.37 

.38 

.42 

.47 

.57 

.66 

.77 

.65 

.96 

JUN    19 

.26 

.52 

.58 

.59 

,59 

.59 

.59 

.59 

.59 

.59 

.59 

.59 

JUL     4 

.15 

.26 

.40 

.52 

.57 

.64 

.75 

.85 

.95 

1.04 

1.09 

1.19 

JUL    17 

.30 

.37 

.38 

.47 

.56 

.59 

.63 

.65 

.66 

.66 

.67 

.67 

OES  MOINES 

APR    18 

.44 

.65 

.67 

.72 

.73 

.77 

.78 

.78 

.76 

.78 

.78 

.78 

APR    28 

.31 

.36 

.36 

.37 

.37 

.37 

.37 

.37 

.37 

.38 

.38 

.38 

MAY    12 

.35 

.46 

.47 

.49 

.53 

.55 

.57 

.59 

.62 

.64 

.65 

.67 

MAY    27 

.60 

.70 

.73 

.79 

.87 

.93 

.99 

1.00 

1.01 

1.02 

1.05 

1.05 

JUL     5 

.26 

.40 

.4( 

.60 

.76 

.78 

.79 

.80 

.81 

.83 

.85 

.67 

JUL    17 

.20 

.39 

.4C 

.47 

.65 

.70 

.72 

.74 

.79 

.65 

.93 

.95 

AUG     5 

.43 

.71 

.76 

.85 

.93 

.95 

.95 

.95 

.95 

.95 

.95 

1.04 

AUG    26 

.40 

.63 

.65 

.67 

.70 

.94 

1.00 

1.00 

1.02 

1.04 

1.04 

1.04 

OCT    17 

.60 

.80 

1.02 

1.25 

1.33 

1.34 

1.34 

1  .34 

1.34 

1.34 

1.34 

1.34 

OUBUOUE 

JUL    18 

.25 

.40 

.50 

.65 

.78 

.89 

.95 

1.00 

1.10 

1.14 

1.20 

1.47 

JUL    19 

.45 

.85 

.95 

1.12 

1.45 

1.70 

1.71 

1.76 

1.85 

1.92 

1.98 

2.00 

AUG     3 

.25 

.35 

.45 

.60 

.74 

.75 

.77 

.82 

.82 

.82 

.62 

.82 

AUG     9 

.35 

.66 

.72 

.76 

.80 

.80 

.81 

.61 

.85 

.85 

.85 

.85 

AUG    24 

.30 

.40 

.43 

.50 

.62 

.75 

1.00 

1.28 

1.54 

1.60 

1.85 

2.20 

AUG    28 

.28 

.40 

.45 

.60 

.80 

.89 

1.01 

1  .01 

1.27 

1.30 

1.42 

1.49 

SEP   20 

.25 

.50 

.68 

.75 

.87 

.90 

.98 

1  .00 

1.06 

1.08 

1.23 

1.24 

YEAK 

1963 

MaTimn^  pgecipila^ii  ■> 

inindiM 

Station  and  date 

(6  to  180  mJnTrtes) 

s 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

150 

180 

IOWA 

SIOUX  CITY 

MAY    11 

.30 

.50 

.56 

.76 

.78 

.81 

.96 

1.27 

1.42 

1.42 

1.42 

1.42 

MAY    11 

.44 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

JUN     I 

.30 

.47 

.64 

.70 

.84 

.94 

.95 

.95 

1.02 

1.14 

1.14 

1.14 

JUN     1-2 

.49 

.91 

,95 

1.06 

1.15 

1.24 

1.39 

1,42 

1.43 

1.46 

1.45 

1.58 

AUG    26 

.25 

.32 

.41 

.50 

.70 

.84 

.87 

,86 

.90 

.92 

.94 

.94 

SEP    23 

.23 

.34 

.37 

.40 

.51 

.67 

.50 

,61 

.86 

.85 

.68 

.88 

WATERLOO 

MAR    25 

.18 

.34 

.46 

,57 

.51 

.67 

.77 

,86 

.86 

.68 

.86 

.88 

JUN     8 

.25 

.33 

.36 

,38 

.45 

.72 

.83 

,87 

.90 

1.12 

1.22 

1.43 

JUN    26 

.54 

.72 

.90 

1,06 

1.19 

1.32 

1.33 

1.34 

1.34 

1.34 

1.34 

1.42 

JUL    16 

.21 

.40 

.42 

,46 

.45 

.48 

.49 

.49 

.49 

.49 

.49 

.49 

JUL    18 

.48 

.53 

.70 

.71 

.71 

.75 

.77 

.78 

1.33 

1.33 

1.38 

1.41 

JUL    19       T 

.75 

.90 

1.12 

1.21 

1.52 

1.72 

1.90 

2.50 

M 

2.80 

2.80 

2.80 

AUG    28 

.29 

.50 

.72 

.66 

.94 

.98 

1.02 

1.09 

1.16 

1.23 

1.31 

1.37 

NOV    22 

.15 

.23 

.27 

.33 

.50 

.64 

.81 

.88 

.90 

1.05 

1.17 

1.32 

KANSAS 

CONCORDIA 

MAR    18 

.18 

.27 

,33 

.39 

.55 

.69 

.80 

.85 

.85 

.86 

.87 

.88 

APR    27 

.17 

.30 

,36 

.37 

.38 

.38 

.38 

,36 

.38 

.36 

.38 

.36 

MAY    12 

.18 

.31 

,41 

.46 

.58 

.56 

.58 

.68 

.58 

.58 

.58 

.58 

JUN    11 

.24 

.34 

,45 

.46 

.52 

.55 

.56 

.56 

.55 

.66 

.55 

.56 

JUN    12 

.29 

.47 

,62 

.57 

.59 

.60 

.60 

.60 

.50 

.60 

.64 

.66 

AUG    17 

.19 

.38 

,50 

.52 

.53 

.56 

.57 

.61 

.70 

.72 

.83 

.89 

OCT    16 

.25 

,30 

.36 

.47 

.56 

.75 

.77 

.79 

.90 

.95 

1.00 

1.06 

OCT    27 

.27 

,36 

.38 

.40 

.45 

.49 

.62 

.69 

.70 

.71 

.73 

.76 

DODGE  CITY 

MAY    29 

.20 

.36 

.47 

.56 

.63 

.70 

.80 

.80 

.80 

.60 

.81 

.62 

JUN    15 

.25 

.36 

.46 

.51 

.57 

.57 

.71 

.72 

.72 

.74 

.78 

.86 

JUL    15 

.25 

.35 

.48 

.58 

.78 

.82 

.91 

1.00 

1.01 

1.01 

1.01 

1.01 

GOODLANO 

JUL    29 

.30 

.50 

.75 

,80 

1.00 

1.06 

1.24 

1.27 

1.29 

1.29 

1.29 

1.29 

SEP     3 

.25 

.38 

.46 

.47 

.50 

.50 

.51 

.53 

.53 

.63 

.63 

.53 

SEP     7 

.50 

.69 

.75 

.95 

1.50 

1.63 

1.75 

1.61 

1,97 

2.17 

2.23 

t2.27 

TOPEKA 

MAY     4 

.30 

.54 

.70 

.60 

1.12 

1.29 

1.31 

1.32 

1,33 

1.34 

1.35 

1.38 

MAY    15 

.16 

.32 

.44 

.49 

.55 

.72 

,83 

.91 

,92 

.92 

.92 

.92 

JUL    12 

.16 

.30 

.32 

.36 

.48 

.60 

,74 

.94 

.99 

1.10 

1.34 

1.46 

WICHITA 

MAY    25 

.40 

.60 

.76 

.60 

1.40 

1.75 

1,98 

2.14 

2.32 

2,82 

3.05 

3.06 

MAY    26 

.45 

.60 

.67 

.76 

.92 

.99 

.99 

.99 

.99 

,99 

.99 

.99 

JUN    15 

.48 

.51 

.53 

.56 

.59 

.64 

.74 

.60 

.87 

,89 

.69 

.69 

JUN    19 

.28 

,36 

.36 

.40 

.54 

.63 

.69 

.71 

.71 

.71 

.71 

.71 

JUL    17 

.20 

,25 

.28 

.40 

.42 

.45 

.48 

.50 

.52 

.52 

.53 

.55 

AUG    17 

.32 

.37 

.41 

.42 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

SEP     1 

.30 

.52 

.60 

.65 

.72 

.76 

.76 

.81 

.64 

.84 

,86 

.86 

SEP     5 

.20 

.30 

.31 

.32 

.33 

.33 

.39 

.41 

.41 

.45 

.45 

.51 

KENTUCKY 

COVINGTON 

JAN    11 

.26 

.43 

.47 

.61 

.57 

.79 

.81 

.91 

.93 

.94 

.95 

.97 

MAR     4 

.15 

.25 

.35 

.43 

.60 

,66 

.74 

.76 

.63 

1.01 

1.22 

1.44 

JUN    20 

.22 

.34 

.42 

.47 

.56 

.69 

.71 

.71 

.71 

.71 

.71 

.71 

JUL    20 

,30 

.58 

.77 

.87 

1.08 

1.24 

1.33 

1  .46 

1.50 

1.53 

1.60 

1.71 

LEXINGTON 

MAY    17 

,25 

.32 

.44 

.47 

.60 

.82 

.92 

1  .14 

1.15 

1.16 

1.17 

1.17 

JUN     7 

.38 

.46 

.52 

.65 

.62 

.54 

.55 

.65 

.55 

.66 

.65 

.66 

JUN     7 

.30 

.31 

.31 

.31 

.31 

.32 

.34 

.34 

.34 

.34 

.34 

.34 

JUL     2 

.25 

.40 

.55 

.73 

.92 

1.02 

1.02 

1.03 

1.03 

1.03 

1.03 

1.03 

JUL    18 

.26 

.50 

.60 

.64 

.64 

.64 

.71 

.84 

.84 

.84 

.84 

.84 

JUL    20 

.40 

.50 

.76 

.84 

1.02 

1.18 

1.30 

1.47 

1.52 

1.57 

1.77 

2.04 

JUL    28 

.32 

.40 

.48 

.49 

.50 

.60 

.52 

.55 

.57 

.67 

.57 

.57 

AUG    1 3 

.16 

.35 

.40 

.42 

.62 

.72 

.73 

.75 

.76 

.92 

.97 

1.04 

LOUISVILLE 

MAR    15 

.18 

.28 

.36 

.41 

.47 

.64 

.66 

.84 

.97 

1.10 

1.23 

1.26 

APR    29 

.24 

.30 

.34 

.36 

.40 

.40 

.40 

.41 

.42 

.42 

.43 

.44 

APR    29 

.22 

.40 

.48 

.54 

.60 

.54 

.58 

.76 

.81 

.87 

.87 

.87 

MAY    13 

.20 

.40 

.48 

.62 

.52 

.52 

.53 

.62 

.78 

.76 

.78 

.78 

MAY    28 

.49 

.73 

.84 

.86 

.68 

.96 

1.04 

1.05 

1.05 

1.05 

1.06 

1.06 

JUN    13 

.30 

.34 

.58 

.52 

.64 

.70 

.78 

.80 

.80 

.80 

.60 

.80 

JUN    20 

.23 

.31 

.31 

.32 

.32 

.32 

.32 

.32 

.66 

M 

M 

M 

JUN    20 

.28 

.34 

.36 

.51 

.59 

.71 

.71 

.72 

.78 

.95 

1.04 

1.06 

JUL    20 

.31 

.56 

.51 

.63 

.55 

.67 

.72 

1.04 

1.08 

1.08 

1.13 

1.13 

JUL    2  3 

.25 

.52 

.62 

.64 

.65 

.55 

.55 

1.20 

1.20 

1.20 

1.30 

1.36 

JUL    29 

.25 

.37 

.47 

.49 

.53 

.53 

.53 

.53 

.53 

.63 

.53 

.53 

SEP     3 

.36 

.52 

.58 

.60 

.62 

.62 

.62 

.62 

.62 

.62 

.52 

.52 

SEP    12 

.54 

1.05 

1.30 

1.45 

1.50 

1.76 

2.12 

2.20 

2.22 

2.23 

2.40 

2. 50 

LOUISIANA 

ALEXANDRIA 

MAR     1 

.20 

.32 

.33 

.46 

.51 

.64 

.66 

.68 

.69 

.90 

.92 

.95 

MAY    19 

.50 

.67 

1.03 

1.38 

2.03 

2.40 

2.68 

2.78 

2.79 

2.80 

2.81 

2.66 

JUL     4 

.55 

.80 

.92 

1.07 

1.18 

1.25 

1.25 

1.27 

1.30 

1.36 

1.40 

1.46 

JUL    24 

.23 

.34 

.34 

.34 

.36 

.48 

.58 

.61 

.61 

.61 

.61 

.51 

AUG     4 

.49 

.95 

1.00 

1.07 

1.14 

1,15 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

SEP     5 

.22 

.34 

.35 

.49 

.57 

,60 

.51 

.62 

.64 

.69 

.72 

.75 

SEP    13 

.30 

.53 

.55 

.72 

.75 

,75 

.91 

.94 

.95 

.95 

.95 

.95 

BATON  ROUGE 

JAN    11 

.37 

•  50 

.75 

.63 

.94 

,99 

1.01 

1.02 

1.02 

1.16 

1.22 

1.22 

FEB    11 

.32 

.49 

.53 

.57 

.78 

,81 

.84 

.84 

.64 

.64 

.84 

.34 

APR    30 

.20 

.33 

.42 

.50 

.53 

,57 

.58 

.56 

.66 

.58 

.66 

.58 

JUN    24 

.25 

.37 

.40 

.43 

.46 

,47 

.47 

.47 

.47 

.47 

.47 

.47 

JUN    2  5 

.30 

.46 

.52 

.55 

.67 

,57 

.57 

.57 

.57 

.57 

.67 

.57 

JUL     4 

•  .65 

1.05 

1.45 

1.59 

1.80 

1,95 

1.98 

1.98 

2.00 

2.03 

2.04 

2.05 

JUL    11 

.46 

.77 

.94 

1.03 

1.22 

1,26 

1.29 

1.30 

1.45 

1.45 

1.46 

1.45 

JUL    12 

.30 

.52 

.62 

.85 

1.05 

1.35 

1.52 

1  .68 

1.79 

1.81 

1.91 

1.97 

JUL    22 

.46 

.62 

.73 

.95 

1.20 

1.31 

1.34 

1  .35 

1.39 

1.41 

1.43 

1.43 

JUL    23 

.26 

.35 

.47 

.68 

.35 

.94 

.95 

1.00 

1.06 

1.06 

1.08 

1.10 

JUL    2  5 

.28 

.45 

.60 

.57 

.64 

.56 

.65 

.65 

.55 

.65 

.56 

.55 

JUL    31 

.25 

.41 

.50 

.62 

.64 

.54 

.64 

.64 

.64 

.64 

.54 

.64 

AUG    24 

.53 

,75 

.97 

1.01 

1.13 

1.29 

1.30 

1.30 

1.30 

1.30 

1.30 

1.30 

NOV    22 

.24 

.29 

.38 

.43 

.46 

.54 

.50 

.60 

.73 

.74 

.65 

.66 

Clock  malfunction 
No  record 


EXCESSIVE  SHORT  DURAHON  RAINFALL 


StaboD  and  date 


LOUISIANA 

BATON  ROUGE 

DEC    U 

LAKE  CHARLES 

JAN  11 

JUN  17 

JUL  11 

JUL  23 

JUL  26 

AUG  2 

AUG  21 

SEP  7 

SEP  8 

SEP  12 

SEP  17 

NOV  5 

NOV  28 


FEB  12 

FEB  18 

APR  6 

JUN  1 

JUN  12 

JUN  17 

JUN  20 

JUN  24 

JUN  25 

JUL  2 

JUL  8 

JUL  8 

JUL  9 

JUL  18 

JUL  31 

AUG  21 

AUG  22 

AUG  24 

SEP  7 

SEP  13 

SEP  16 

SHREVEPOPT 

MAY  27 

JUN  16 

JUL  2  7 

AUG  13 

AUG  14 

AUG  28 

SEP  5 

NOV  21 

NOV  21 

NOV  22 


CARIBOU 
JUN     5 
AUG    31 

PORTLAND 
NOV    29 

MARYLAND 

BALTIMORE 
APR    30 
JUN     5 
JUN    20 
JUN 
AUG 
AUG 


13 


BALTIMORE  U 
JUN    20 


FREDERICK 
MAY  2 
JUL 
AUG 
AUG 
AUG 


13 


MASSACHUSETTS 

BOSTON 

JUN  6 
JUN  9 
NOV 


29 


NANTUCKET 
FEB  12 
AUG  10 
AUG  13 
AUG  20 
SEP 


16 


PITTSFIELD 
JUN     6 


WORCESTER 


ALPENA 
MAY 
JUN 
JUN 
JUN 
AUG 


30 


DETROIT 
MAR  19 

JUN  9 

JUN  9 

JUL         22 


Maximum  precipitation  in  inches 
(5  to  180  minutes) 


.24 

1.20 

.2 


.37 
1.05 


1.60 
.45 


.41 

.42 

.66 

.80 

.50 

.57 

.42 

.53 

1.11 

.39 
.52 
.65 
1.20 
.71 
.66 
.65 


.79 
.75 
.50 
1.75 
.63 
.76 


.50 

.82 

1.12 


1.04 
.38 

1,28 
.72 

1.43 
.86 
.56 

1.43 
.97 
.76 
.49 
.81 
.60 


1.36 
.55 

1.43 
.45 
.86 

1.06 
.63 
.93 
.91 
.42 
.96 
.40 


1.07 
1.01 


.56 
1.05 


1.23 
1.08 


1.19 
.70 


.53 
1.24 
1.13 


1.28 

.73 

1.53 


1.50 

1.00 

.76 


1.36 

.58 

1.52 


.94 
1.07 
1.31 

.47 
1.75 

.57 
1.21 


1.23 
.74 


1.00 
.56 


.56 
1.46 
1.15 


1  .65 
.89 
.56 
1.52 
1  .00 
.76 
.56 
.91 
.63 


1.07 
1.00 

.71 
2.66 

.73 
1  . 


1.20 
.70 
.33 
.78 
.71 


I  .16 

1  .25 

.36 


.38 

.56 

1.47 

1.20 


1C»   120  150  180 


.56 

1.53 

I.  00 

.76 

.60 

1.05 


1.34 
1.32 

.54 

.67 
1.31 

.89 
1.13 
1.35 
1.25 

.76 


1.09 
1.00 

.73 
2.80 

.73 
J. 54 


1.26 
1.31 


.64 

1.02 

.56 


.55 
1.47 
1.22 


1.12 
.38 

1.26 
.73 

1.70 
.90 
.56 

1.53 

1.00 
.76 
.64 

1.17 
.75 


.58 

.94 
1,07 
1.32 

.47 
2.01 

.58 
1.27 


J.  40 
1.33 

.54 

.67 
1.35 

.39 
1.30 
1.38 
1.25 

.76 


1.09 
1.00 

.73 
2.83 

.78 
1.57 


1.26 

.55 

1.32 

1.31 

.90 


.72 

1.03 
.56 


1.47 
1.24 


1.13 
.38 

1,2 
,73 

1,81 
.90 
.56 

1.53 

1.00 
.76 


1.23 
,83 


.58 

.94 
1.07 
1.32 

,47 
2,01 

.58 


1.40 
1.40 

.54 

.67 
1.38 

.89 
1.32 
1.40 
1.25 

.76 


.79 
1.63 


1.43 

1.32 

.91 


1.03 
.58 
.91 


1.47 
1.27 


1.53 
1.00 
,76 
,73 
1.25 
1.15 


.96 
1.48 

.89 
1.32 
1,54 
1,25 

.76 


.79 

1.03 

.58 


VEAB 

1963 

Maximum 

predpitatioi] 

in  inches 

Station  and  date 

(S  to  180  minutes) 

5 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

150 

180 

MICHIGAN 

DETROIT  M  WAYNE 

MAY      9 

.27 

.39 

.40 

.41 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

MAY    10 

.17 

.32 

.39 

.44 

.62 

.73 

.31 

.87 

.89 

.91 

.91 

.94 

MAY    28 

.30 

.47 

.52 

.50 

.75 

,88 

.92 

.95 

.97 

1.00 

1.00 

1.00 

JUN     9 

.35 

.65 

.75 

.89 

.98 

1.01 

1.05 

I  .15 

1.20 

1.21 

1.22 

1.22 

JUL    22 

.20 

.30 

.33 

.35 

.39 

.41 

.43 

.43 

.43 

.43 

.43 

.43 

JUL    28 

.25 

.30 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

DETROIT  WILLOW  RUN 

APR    18-19 

.23 

.32 

.37 

.42 

.42 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

MAY     9-10 

.19 

.28 

.31 

.41 

.50 

.78 

.84 

.95 

.97 

.96 

1.00 

1.03 

MAY     9 

.26 

.37 

.48 

.57 

.60 

.51 

.52 

.62 

.52 

.62 

.52 

.62 

JUN     6 

•  35 

.41 

.42 

.42 

.43 

.43 

.44 

.45 

.65 

.66 

.67 

.70 

ESCANABA  U       C 

MAY      7 

.40 

.57 

.62 

.65 

.55 

.68 

.69 

.72 

.84 

.86 

.92 

.98 

MAY      6 

.30 

.36 

.41 

.48 

.50 

.51 

.53 

.54 

.54 

.55 

.58 

.60 

JUL      1 

.19 

.31 

.40 

.45 

.47 

.53 

.54 

.62 

.83 

.83 

.83 

.83 

JUL     6 

.34 

.59 

.80 

.99 

1.01 

1.01 

1.01 

1.09 

1.19 

1.28 

1.35 

1.50 

JUL    19 

.35 

.55 

.67 

.74 

1.01 

1.25 

1.29 

1.31 

1.34 

1.35 

1.35 

1.35 

FLINT 

MAR    19 

.25 

.35 

.40 

.41 

.42 

.45 

.62 

.55 

.65 

.65 

.65 

.65 

JUN     9 

.28 

.32 

.33 

.34 

.40 

.43 

.49 

.65 

.73 

.80 

.92 

.95 

GRAND  RAPIDS 

APR    18 

.30 

.49 

.62 

.73 

.99 

1.06 

1.09 

1  .13 

1.17 

1.17 

1.17 

1.18 

APR    30 

.24 

.36 

.38 

.44 

.58 

.57 

.74 

.79 

.82 

.85 

.91 

1.03 

MAY    10 

.39 

.45 

.51 

.57 

.53 

.70 

.72 

.72 

.72 

.72 

.72 

.72 

JUN     9 

.38 

.76 

1.08 

1.24 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

1.70 

JUL    17 

.36 

.70 

.73 

1.02 

1.33 

1.43 

1  .49 

1  .49 

1,49 

!.49 

1.49 

1.49 

SEP    U 

.14 

.26 

.35 

.41 

.52 

.57 

.70 

.87 

,96 

1.13 

1.22 

1.26 

NOV    17 

.26 

.34 

.36 

.38 

.42 

.54 

.65 

,55 

.56 

.68 

.72 

.92 

LANSING 

JUN     6 

.65 

11.05 

1.15 

1,64 

H.94 

1.99 

2.06 

2.11 

2.12 

l>2.70 

3.80 

•4,05 

JUL    31 

.38 

.47 

.48 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

,50 

MAROUETTE  U 

JUL    17 

.38 

.45 

.50 

.51 

.55 

,57 

.57 

.57 

.57 

.57 

.57 

.57 

MUSKEGON 

MAY      9 

.22 

.31 

.36 

.38 

.39 

,43 

.43 

.43 

.43 

.44 

.45 

.45 

JUN     6 

.26 

.28 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

JUN     8 

.17 

.30 

.34 

.35 

,37 

.43 

.49 

,55 

.55 

,55 

.55 

.55 

JUN     9 

.25 

.39 

.44 

,61 

,83 

.88 

.89 

.39 

.69 

.89 

.89 

.69 

NOV    17 

*  .53 

.61 

.72 

,79 

,82 

.83 

.88 

.89 

1.09 

1,29 

1.47 

1,52 

SAULT  STE  MARIE 

AUG     3 

.25 

,28 

.29 

,32 

.38 

.38 

.39 

.42 

.55 

.58 

.58 

,56 

AUG     7 

.30 

.42 

.46 

.47 

.51 

.52 

.53 

.53 

.53 

.54 

.54 

.54 

MINNESOTA 

DULUTH 

SEP    18 

.30 

.51 

.54 

.56 

,59 

.56 

.69 

,77 

.80 

.80 

.80 

.81 

INTERNATIONAL  FALL 

S 

MAY    31 

.22 

.34 

,36 

.40 

,42 

.44 

.45 

,49 

.49 

.49 

.49 

,49 

AUG    12 

.27 

.47 

,50 

.56 

,65 

.70 

.72 

.72 

.72 

.72 

.86 

1.06 

SEP    11 

.29 

.42 

.50 

.50 

,50 

.50 

.50 

.50 

.50 

.50 

.50 

•  50 

SEP    18 

.35 

.63 

.65 

.70 

,84 

.84 

.66 

.67 

.69 

1.11 

1.23 

1.27 

MINNEAPOLIS 

May    9 

.20 

.36 

.43 

.48 

,55 

.59 

.64 

.70 

.71 

.72 

.73 

.73 

JUL    2  7 

.19 

.32 

.42 

.45 

,47 

.54 

.57 

.56 

.59 

.61 

.65 

.67 

AUG     8 

.25 

.32 

.34 

.36 

,37 

.41 

.45 

.45 

.45 

.45 

.45 

.45 

SEP    11 

.23 

.44 

,44 

.45 

,45 

.57 

.57 

.57 

.57 

,57 

.57* 

.57 

ROCHESTER 

JUN     7 

.35 

.60 

.77 

.89 

,91 

.91 

.91 

.91 

.91 

.91 

.91 

.91 

JUN    29 

.25 

.33 

.45 

.57 

,57 

.73 

.74 

.74 

.74 

.61 

1.37 

1.40 

JUL    16 

.29 

.46 

.51 

.54 

.55 

.56 

.55 

.73 

.79 

.66 

.95 

.97 

JUL    18 

.20 

.32 

.34 

.35 

.35 

.36 

.39 

.60 

.75 

.80 

.84 

.85 

AUG    23 

.27 

.47 

.61 

.65 

.67 

,69 

.70 

.71 

.71 

.71 

.71 

.71 

AUG    28 

.24 

.45 

.55 

.63 

.67 

,74 

.81 

1.05 

1.13 

1.22 

1.35 

1,39 

SEP    19 

.16 

.32 

.32 

.32 

.32 

,35 

.36 

.37 

.50 

.52 

.52 

,67 

OCT    24 

.17 

.32 

.36 

.45 

,45 

,45 

,45 

.45 

.45 

.45 

.45 

,45 

ST  CLOUD 

MAY    27 

.11 

,21 

.27 

.33 

,51 

,52 

.67 

.59 

.67 

.93 

1.13 

1.25 

JUN     3 

.27 

.39 

.42 

.46 

.47 

.48 

.48 

.46 

.46 

.48 

.48 

.48 

JUL     1 

.28 

.33 

.38 

.41 

.47 

.51 

.53 

.55 

.57 

.57 

.57 

.67 

JUL    24 

.18 

.34 

,35 

.38 

.40 

.43 

.45 

.45 

.47 

.49 

.50 

.52 

AUG     2 

.28 

.48 

.61 

.68 

.79 

.85 

.92 

1.02 

1.10 

1.12 

1.13 

1.13 

AUG     3 

,35 

.70 

,88 

1.03 

1.13 

1.15 

1.23 

1.27 

1.31 

1.35 

1.39 

1.40 

AUG    12 

,32 

,58 

,79 

.82 

.88 

.82 

1.19 

1,22 

1.23 

1.35 

1.63 

1.82 

SEP    18 

,16 

,32 

,33 

.35 

.35 

.37 

.39 

,39 

.39 

.41 

.44 

.49 

SEP    18 

,22 

.30 

,34 

.42 

,54 

.56 

.32 

,66 

.88 

.94 

.97 

1.02 

MISSISSIPPI 

JACKSON 

JAN    11 

.38 

.68 

,70 

.73 

.78 

.87 

.92 

,95 

1,00 

1.01 

1.02 

1.24 

MAR     1 

.25 

.33 

,35 

.40 

.47 

.50 

.56 

.50 

,62 

.63 

.63 

.63 

APR    19 

.39 

.60 

,89 

1.14 

1.25 

1.27 

1.34 

1.34 

1,35 

1.35 

1.49 

1.53 

MAY     5 

.45 

.75 

,85 

.88 

1.25 

1,28 

1.29 

1  .29 

1,29 

1.29 

1.29 

1.29 

JUN    2U 

.54 

•  .97 

1,02 

1,06 

1.16 

1,21 

1.24 

1.25 

1.28 

1.39 

1.41 

1.51 

JUL      8 

.54 

.95 

1,08 

1.20 

1.55 

1.70 

2.17 

2,55 

2.65 

2.70 

3.06 

3.39 

JUL    18 

.11 

.21 

.32 

,40 

.45 

.49 

.50 

.50 

.50 

.50 

.50 

.50 

AUG    14 

,20 

.35 

.38 

,50 

.52 

.55 

,60 

.62 

.53 

.66 

.58 

.68 

AUG    19 

,21 

.30 

.37 

.41 

.46 

.46 

,46 

.45 

.45 

.46 

.46 

.46 

SEP     4 

.12 

.24 

.35 

.43 

.51 

.55 

.56 

.56 

.56 

.55 

.55 

.66 

NOV    22 

.28 

.31 

•  32 

.32 

.33 

.35 

.38 

.51 

.57 

.75 

.81 

.84 

MERIDIAN 

MAR    19 

.32 

.47 

.54 

.55 

.55 

.57 

.57 

.57 

.57 

.57 

.57 

.57 

MAY    28 

.29 

.44 

.45 

.47 

.50 

.50 

.60 

.62 

.66 

.65 

.64 

.64 

JUN    22 

.16 

.31 

.33 

.36 

.38 

.54 

.57 

.57 

,57 

.57 

.57 

.67 

JUN    30 

.37 

.40 

.42 

.42 

.42 

.42 

.42 

.42 

,42 

.42 

.42 

.42 

JUL     3       T 

.20 

.30 

.40 

.60 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

JUL    15 

.32 

.37 

.37 

.38 

.64 

.64 

.54 

.64 

,64 

.54 

.54 

.64 

JUL    17 

.23 

.38 

.50 

.57 

.75 

.82 

.64 

.85 

.85 

.65 

.85 

.85 

AUG    11 

.31 

.35 

.35 

.35 

,35 

.35 

.35 

.35 

,35 

.35 

.35 

.35 

AUG    20 

.60 

1.00 

1.30 

1,60 

2,10 

2.60 

3.20 

3.30 

3,30 

3.35 

3.35 

3.35 

NOV     1 

.29 

.35 

.36 

.40 

,43 

.50 

.55 

.5e 

.51 

.61 

.63 

.63 

C   Record  ended  October  31,  1963 


T   Clock  malfunction 

C   Record  ended  September  1 ,  1963 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Maximum  precipitation 

in  inches 

(5  to  180  minutes) 

Station  and  date 

S 

10 

15 

20 

30 

45 

60 

80 

100 

120 

ISO 

180 

MISSISSIPPI 

MERIDIAN 

NOV    22 

.20 

.33 

.35 

.38 

.52 

.67 

.83 

.90 

.95 

1.07 

1.15 

1.23 

VICKSBURQ  U 

MAR    26 

.20 

.39 

.41 

.41 

.41 

.41 

.41 

.45 

.48 

.49 

.49 

.49 

APR    19 

.62 

1.12 

1.23 

1.43 

1.67 

1.91 

1.96 

2.00 

2.00 

2.00 

2.00 

2.00 

MAY    28 

.16 

.28 

.42 

.54 

.61 

.67 

.70 

.74 

.78 

.60 

,81 

.81 

JUN     1 

.23 

.26 

.29 

.35 

.46 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

JUN     8 

.37 

.49 

.54 

.55 

.56 

.58 

.59 

.59 

.59 

.59 

.59 

.59 

JUL    12 

.43 

.78 

1.02 

1.24 

1.58 

1.90 

2.04 

2.16 

2.48 

2.65 

2.65 

2.65 

JUL    21 

.15 

.25 

.32 

.39 

.61 

.76 

.77 

.77 

.77 

.77 

.77 

,77 

JUL    22 

.18 

.35 

.47 

.57 

.71 

1.00 

1.02 

1.05 

1.09 

1,12 

1.14 

1.14 

JUL    26 

.17 

.27 

.35 

.36 

.38 

.38 

.38 

.42 

.42 

,43 

.49 

.50 

JUL    27 

.23 

.39 

.51 

.62 

.80 

.81 

.81 

.81 

.81 

.81 

.90 

,90 

JUL    30 

.26 

.38 

.48 

.55 

.67 

.68 

.68 

,68 

.68 

,66 

.68 

.68 

AUG    10 

.18 

.30 

.40 

.42 

.42 

.44 

.45 

.45 

.45 

.45 

.45 

.45 

AUG    14 

.70 

.98 

1.19 

1.36 

1.45 

2.29 

2.87 

2.88 

3.35 

4.07 

4.40 

4.42 

MISSOURI 

COLUMBIA 

MAY    15 

.28 

.38 

.43 

.44 

.50 

.62 

.65 

.73 

.78 

.79 

.82 

.83 

MAY    16 

.31 

.44 

.51 

.52 

.54 

.54 

.55 

.56 

.56 

.56 

.56 

.56 

JUN    2  6 

.28 

.32 

.40 

.45 

.45 

.46 

.46 

.47 

.47 

.52 

.53 

.53 

JUL     2 

.14 

.26 

.36 

.48 

.68 

.68 

1.18 

1.36 

1.50 

1.60 

1.60 

1.60 

JUL     6 

.62 

.75 

1.05 

1.24 

1.38 

1,44 

1.51 

1.54 

1.54 

1.54 

1.54 

1.54 

JUL    2  7 

.20 

.34 

.52 

.55 

.56 

.71 

.74 

.74 

.75 

.77 

.76 

.76 

JUL    2  8 

.18 

.26 

.34 

.42 

.55 

.66 

.71 

.74 

.76 

.81 

.82 

.82 

AUG    12 

.39 

.56 

.56 

.58 

.72 

.77 

.77 

.64 

.85 

.66 

.88 

,88 

AUG    2* 

.15 

.23 

.26 

.42 

.56 

.62 

.78 

.81 

.62 

.67 

1.09 

1.13 

SEP     4 

.22 

.32 

.33 

.34 

.35 

.37 

.38 

.38 

.38 

.38 

.38 

.36 

SEP    11 

.20 

.22 

.23 

.37 

.44 

.61 

.70 

.77 

.77 

.77 

.77 

.77 

KANSAS  CITY 

MAY    15 

.25 

.45 

.62 

.74 

.62 

.84 

.89 

.93 

.98 

.98 

.98 

.98 

MAY    25 

.26 

.48 

.57 

.59 

.66 

.72 

.61 

.85 

.66 

.86 

.86 

1.05 

JUN    19 

.21 

.32 

.40 

.47 

.50 

.52 

.53 

.54 

.54 

.54 

.54 

.54 

JUN    20 

.16 

.30 

.46 

.49 

.61 

.62 

.62 

,69 

.83 

.85 

.37 

.90 

JUL    12 

.25 

.48 

.63 

.83 

1.16 

1.44 

1.98 

2.29 

2.44 

2.61 

2.69 

2.81 

JUL    13 

.26 

.36 

.43 

.58 

.61 

.61 

.63 

.65 

.67 

.68 

.69 

.73 

AUG     1 

.25 

.33 

.34 

.39 

.54 

.56 

.78 

1.01 

1.01 

1.01 

1.05 

1.06 

NOV    22 

.35 

.46 

.53 

.55 

.55 

.51 

.67 

.79 

.81 

.81 

.81 

.81 

NOV    22 

.18 

.35 

.42 

.45 

.50 

.51 

.54 

.55 

.56 

.56 

.56 

.56 

ST  JOSEPH 

MAR     4 

.33 

.39 

.42 

.44 

.47 

.52 

.57 

.63 

.66 

.73 

.83 

.87 

MAY    15 

.50 

.79 

1.00 

1.20 

1.80 

2.07 

2.35 

2.80 

3.00 

3.20 

3.26 

3.37 

JUN     2 

.23 

.32 

.35 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

.36 

JUL    12 

.25 

.40 

.55 

.65 

.80 

.95 

1.00 

1.05 

1.13 

1.22 

1.40 

1.52 

JUL    12 

.30 

.42 

.49 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

AUG     1 

.35 

.40 

.68 

.70 

.72 

.75 

.78 

.78 

.76 

.82 

.89 

1.05 

NOV    22 

.25 

.34 

.36 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.38 

.36 

ST  LOUIS 

MAY    12 

.26 

.43 

.49 

.73 

.88 

1.04 

1.33 

1.39 

1.45 

1.46 

1.46 

1.46 

MAY    16 

.32 

.54 

.75 

.90 

1.02 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

JUN    10 

.22 

.33 

.41 

.49 

.52 

.60 

.60 

.76 

.62 

.64 

.84 

.84 

JUN    13 

.28 

.55 

.71 

.72 

.74 

.75 

1.16 

1.34 

1.36 

1.36 

1.36 

1.36 

JUN    19 

.20 

.33 

.36 

.43 

.46 

.50 

.54 

.62 

.66 

.74 

.85 

.94 

OCT    17 

.30 

.50 

.61 

.66 

.78 

.84 

.67 

.90 

.93 

.96 

.98 

1.02 

NOV    22 

.23 

.31 

.35 

.40 

.56 

.69 

.79 

.64 

.86 

.89 

.91 

.98 

SPRINGFIELD 

MAY     4 

.40 

.55 

.71 

.80 

.96 

1.09 

1.20 

1.25 

1.26 

1.26 

1.26 

1.26 

MAY    13 

.14 

.25 

.33 

.46 

.66 

.87 

.90 

.92 

1.08 

1.27 

1.52 

1.62 

MAY    16 

.31 

.4? 

.50 

.61 

.93 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

MAY    26 

.26 

.36 

.45 

.47 

.51 

.56 

.74 

.91 

.96 

.99 

1.02 

1.06 

JUN    15 

.17 

.29 

.29 

.36 

.50 

.56 

.72 

1  .04 

1.18 

1.45 

1.48 

1.56 

JUN    15 

.24 

.34 

.38 

.42 

.46 

.57 

.66 

.68 

.70 

.74 

.74 

,75 

JUN    15 

.21 

.30 

.32 

.35 

.36 

.48 

.58 

.74 

.98 

.99 

.99 

.99 

JUN    29 

.27 

.47 

.55 

.60 

.65 

.66 

.67 

•  69 

.71 

.72 

.73 

.73 

JUN    30 

.32 

.46 

.54 

.62 

.67 

.69 

.70 

.75 

.76 

.76 

.77 

.78 

JUL    22 

.26 

.44 

.50 

.53 

.58 

.61 

.62 

.65 

.65 

.65 

.65 

.65 

AUG    12 

.32 

.46 

.58 

.67 

.69 

.70 

.79 

.81 

.81 

.82 

.85 

.86 

SEP    10 

.32 

.50 

.51 

.53 

.70 

.81 

.85 

.85 

.85 

.85 

.85 

.85 

MONTANA 

BILLINGS 

■(ONE 

GLASGOW 

JUN    20 

.17 

.25 

.34 

.50 

.52 

.53 

.53 

.54 

.54 

.54 

.54 

.54 

JUN    21 

.16 

.24 

.40 

.47 

.56 

.59 

.65 

.66 

.66 

.66 

.66 

.66 

JUN    28 

.20 

.26 

.41 

.52 

.55 

.60 

.62 

.68 

.76 

.81 

.88 

.95 

GREAT  FALLS 

JUN    16 

.30 

.41 

.43 

.45 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

JUL     5 

.20 

.32 

.42 

.44 

.62 

.62 

.62 

.62 

.62 

.62 

.62 

.62 

HAVPE 

lONE 

HELENA 

lONE 

KALISPELL 

lONE 

MISSOULA 

JUL    14 

.21 

.30 

.31 

.32 

.34 

.36 

.36 

.36 

.36 

.36 

.36 

.41 

AUG    10 

.29 

'    .51 

.72 

.74 

.75 

.76 

.76 

.76 

.76 

.76 

.76 

.76 

NEBRASKA 

GRAND  ISLAND 

MAY    11 

.35 

.50 

.51 

.53 

.53 

.53 

.53 

.53 

.53 

.53 

.53 

.53 

MAY    14 

.45 

.90 

•1.13 

1.21 

1.39 

1.42 

1.46 

1.47 

1.52 

1.58 

1.63 

1.66 

JUN     6 

.10 

.20 

.28 

.35 

.51 

.79 

1.00 

I  .13 

1.15 

1.17 

1.17 

1.17 

JUL    16 

.20 

.30 

.35 

.38 

.41 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

JUL    31 

.30 

.40 

.46 

.49 

.50 

.53 

.61 

.62 

.62 

.62 

.62 

.62 

AUG    26 

.30 

.55 

.70 

.75 

1.05 

1.13 

1.16 

1.16 

1.16 

1.16 

1.16 

1.16 

SEP    10 

.23 

.40 

.55 

.61 

.68 

.94 

1.02 

1.14 

1.30 

1.39 

1.46 

1.48 

LINCOLN  U 

MAY    14 

.21 

.29 

.37 

.44 

.47 

.47 

.48 

.50 

.70 

.80 

.84 

.95 

JUN    24 

.34 

.49 

.60 

.68 

.74 

.83 

.90 

1.00 

1.33 

1.72 

1.90 

1.98 

JUN    24 

.26 

.51 

.63 

.69 

1.06 

1.29 

1.36 

1.39 

1.42 

1.44 

1.44 

1.45 

JUL     5 

.23 

.37 

.41 

.42 

.44 

.50 

.54 

.70 

.76 

.83 

.89 

.97 

SEP     1 

.22 

.38 

.52 

.59 

.77 

1.12 

1.22 

1.26 

1.35 

1.39 

1.42 

1.42 

Station  and  date 


NEBRASKA 
NORFOLK 

JUN  5 

JUN  26 

AUG  27 

NORTH  PLATTE 

MAY  29 

JUN  15 

SEP  9 

SEP  14 

SEP  15 

OMAHA 

APR  26 

JUN  6 

JUL  5 

JUL  30 

AUS  1 

AUG  2  7 

OCT  17 

SCOTTSBLUFF 

MAY  30 

JUL  26 


VALENTINE 
MAY 
JUN 
JUN 
JUL 
AUG 

NEVADA 


15 


LAS  VEGAS 

SEP     4 


WINNEMUCCA 

NEW  HAMPSHIRE 

CONCORD 
JUL     8 

NEW  JERSEY 

ATLANT IC  CITY 
AUG     1 
SEP     4 
SEP    16 
NOV    29 

NEWARK 

JUL    20 
AUG 


1 


TRENTON  U 
JUN    29 

JUL  20 
JUL  20 
AUG    19-20 

NEW  MEXICO 

ALBUQUERQUE 
AUG    10 

CLAYTON 

MAY  30 

JUN  18 

JUL  12 

AUG  10 

RATON 

SEP    20 

ROSWELL 
AUG    31 

SILVER  CITY 
AUG     3 


ALBANY 
JUN 
JUN 


20 


BINGHAMTON 

MAY  10 

JUN  10 

JUN  14 

JUN  28 

JUL  7 

AUG  7 

BUFFALO 
MAY     8 
JUL     2 
JUL    29 
AUG     7 

NEW  YORK  CENT  PK 
JUN    29 
AUG     1 
NOV    29 


Maximum  precipitatiuu  in  incnee 
(5  to  180  minutes) 


.25 
1.16 


.35 

1.26 

.57 


1.03 
.37 


1.31 
.59 


«ONE 
<ONE 


1.02 
TONE 


.50 

.51 

.54 

1.02 


.56 

.53 

1.03 


1.18 
1.08 
.42 
.81 
.91 
.68 


.71 
1.04 


.69 
1.11 


.52 

.56 

1.14 


.53 
1.14 
1.53 


.43 

.99 

.74 

1.36 


1.00 
.76 


.92 

1.04 

.82 


1.13 
.42 
.61 


,72 
1.27 


80      100      120     ISO      180 


.36 
1  .64 


1.21 
1.41 


1  .15 
.51 


1  .32 
.68 
.55 


.59 

.53 

1.21 


1  .06 
1  .11 


.36 
2.05 


1.21 

1.41 

.42 


1.15 
.51 
.51 


1.32 
.70 
.55 


.60 
1.78 


.60 
.53 
1.21 
1.65 
.48 
.68 


1.00 
.85 


1.06 

1.12 

.94 


1.21 

1.41 

.42 


1.21 
1.08 


1.15 
.51 


1.01 
1.28 


1.26 

1.00 


.75 
1.32 


.53 
1.21 
1.65 


1.11 
1.25 


1.16 

1.12 

.94 


1.21 
1.08 


.49 

,80 

1.34 


.75 

1.32 

.70 

.56 


.70 
.53 
1.21 
1.65 
.46 
.68 


1.11 
1.29 


.94 

.36 

2.47 


.91 
1.33 


1.21 
1.08 


1.15 
.51 


1.40 
1.22 


.76 

1.32 

.70 

.57 


.75 
.69 


1.65 
.72 
.66 


1.11 
1.32 


EXCESSIVE  SHORT  DURATION  RAINFALL 


station  and  date 


16 


19 
22 


GREENSBORO 
JUN  20 
JUN  30 
JUL  2  3 
AuS    26 

RALEIGH 


JUN 
JUL 
JUL 
JUL 
AUG 
AUG 


20 


WILKINGTON 

FEB  12 

MAY  21 

MAV  23 

JUN  8 

JU.N  17 

JUL  2 

JUL  2 

JUL  16 

JUL  25 

JUL  27 

JUL  2  6 

AUG  10 

AUG  26 

SEP  13 

iZP  23 

WINSTON  SALEM 

MAY  20 

MAY  28 

JUN  3 

JUN  7 

JUN  20 

JUL  1 

JUL  2  5 


NORTH  DAKOTA 


BISMARCK 

MAY 

30 

JUN 

2 

JUN 

23 

JUN 

28 

JUL 

18 

AUG 

1 

FARGO 

AUG 

8 

AUG 

11 

WILLISTON 

JUL 

10 

JUL 

10 

OHIO 

AKRON 

APR 

17 

APR 

19 

MAY 

10 

JUN 

6 

JUN 

10 

CINCINNATI  OBS 

JAN 

11 

MAR 

4 

APR 

19 

MAY 

13 

MAY 

13 

MAY 

2S 

JUL 

20 

NEW    YORK 
NEW    YORK    LA    GUARDl|ll 
AUG  1 

AUG  1 

AUG         20 
AUG         2  3 

NOCTH  CAROLINA 


ASHEVILLE  U 

MAY  28 

AUG  29 

SEP  4 

SEP  12 

CAPE  HATIERAS 

JAN  21 

APR  7 

MAY  23 

JUN  2 

JUN  8 

JUN  21 

JUL  26 

AUG  20 

SEP  5 

SEP  5 

NOV  29 

DEC  8 

CHARLOTTE 

MAY  17 

JUL  14 
JUL 
JUL 
AUG 
AUG 
AUG 


Moximiun  precipitation  in  inches 
(S  to  180  minutea) 


1.35 
.35 
.30 


.39 
1.19 


1.40 
.38 
.30 


.55 

.46 

1.34 


.47 

.49 

.70 

.88 

.85 

.94 

.53 

.57 

.40 

.47 

1.43 

1.81 

.33 

.33 

.62 

.82 

.55 

.56 

.95 

1.30 

.42 

.48 

.38 

.51 

.95 

1.04 

.39 

.46 

.51 

.59 

.44 

.50 

.70 

.82 

.36 

.55 

,66 

.76 

.40 

.66 

.81 

.98 

.44 

.45 

.46 

.51 

.36 

.36 

.36 

.36 

.68 

.66 

.39 

.60 

.36 

.46 

.50 

.50 

1.02 

1.35 

.50 

.58 

1.48 

1.50 

.41 

.47 

.30 

.30 

.48 

.63 

.33 

.33 

.55 

.80 

.54 

.66 

.56 

.57 

.47 

.76 

.75 

.96 

.83 

.90 

.45 

.50 

.65 

.70 

.47 

.48 

1.59 

1.86 

1.04 

1.13 

.76 

.90 

.73 

.74 

.93 

.99 

.43 

.62 

.42 

.47 

.40 

.52 

1.02 

1.07 

.52 

.54 

.92 

1.14 

.70 

.78 

.77 

.76 

.53 

.53 

.53 

.78 

.70 

.78 

.44 

.62 

.36 

.52 

.69 

.70 

.69 

.72 

.61 

.67 

.94 

.98 

.94 

.97 

.47 

.47 

.38 

.39 

.43 

.60 

1.10 

1.58 

.48 

.52 

.40 

.46 

.43 

.44 

.57 

.63 

.47 

.54 

.56 

.64 

.46 

.68 

.45 

.57 

.30 

.30 

.96 

1.15 

.61 

1.03 

.48 

.51 

.64 

.77 

.51 
1.99 


.73 
1.23 


1.45 
.73 


.93 
1.22 


.49 

2.36 

1.15 

.93 

.75 

1.31 

.65 

.49 


1.50 
.81 


.30 
1.15 
1.42 


.50 

.70 

.56 

2.75 

1.15 

.95 

.84 

1.38 


.49 
.96 

1.06 


.85 

.71 

.30 

1.15 

1.66 

.52 

1.16 


1.03 
1.10 


.80 

.50 

1.59 

.85 

1.52 
.54 
.35 
.68 
.33 
.82 
.57 
.64 


1.00 

1.85 

1.10 

.51 

.72 

.70 

2.85 

1.17 

1.25 


.58 

.61 

1.13 


.96 

1.08 


1.10 
.47 


1.15 
1.72 


1.28 

.51 

1.08 


1.06 
1.28 


1.09 
.50 


1.61 
.91 


1.52 

.54 


1.05 

2.12 

1.10 

.51 

.72 

.72 

1.90 

1.22 

1. 

.89 

1.48 

1.20 

.60 

.68 

1.14 


.70 
.82 
.72 
.96 
1.10 
.47 


.91 

1.12 


.62 
3.23 

.81 
1.09 
1.28 

.51 
1.12 

.65 
1.07 
1.43 

.99 
1.26 


1.55 
.95 


1.52 
.54 
.35 


1.09 
2.40 
1.10 


1.92 

1.23 

1.47 

.91 

1.56 

1.25 

.63 

.73 

1.15 


.60 
1.15 
1.40 


.95 

1.33 
.30 

1.15 

1.82 
.52 

1.43 


.96 

1.11 


2.31 
.33 


3.55 

.81 

1.44 

1.26 

.51 

1.12 

.55 

1.08 

1.63 

1.00 

1.29 


1.09 
.50 


.62 

.50 

1.65 


1.52 
.54 


3.05 
1.10 
.51 
.72 
.72 
1.95 
1.23 


.96 

1.54 

.30 

1.15 

1.97 

.52 


.53 
2.35 


1.59 
1.28 


1.09 
.50 


.83 

.50 

1.66 

1.09 


1.15 

3.52 

1.11 

.51 

.72 

.72 


1.23 
1.52 


1.56 
1.25 


1.02 
1.22 


.70 

.84 
1.09 

.98 
1.10 

.47 


.42 
1.15 
1.98 


Station  and  data 


OHIO 
CINCINNATI  U 
JAN    11 


MAR 
MAY 


JUL 
SEP 


CLEVELAND 
JUN 

JUN  2 
SEP  1 
SEP    1 


COLUMBUS 
APR  1 
APR    2 

DAYTON 

APR  2 

HAY  2 
JUN 

JUN  3 

JUL  2 

MANSFIELD 

MAR    1 
APR    1 
JUN    1 
JUL    li 
AUG 
AUG 
AUG 
AUG 


SANDUSKY  U 
JUN     5 


JUN 
JUN 
JUN 
AUG 


OKLAHOMA  CITY 

MAR  30 

APR  24 

JUN  16 

JUN  23 

JUL  13 

JUL  2  8 

JUL  29 

OCT  20 


TULSA 

MAR 

4 

MAR 

30 

MAY 

16 

JUL 

27 

AUG 

10 

SEP 

25 

OREGON 

ASTORIA 

BURNS  U 

EUGENE 

MEACHAM 

MEDFORD 

PENDLETON 

PORTLAND  U 

JUN 

20 

ROSEBURG 

SALEM 

SEXTON 

SUMMIT  R 

PACIFIC  AREA 

CANTON 

SLAND 

APR 

27 

JUN 

13 

AUG 

1 

AUG 

29 

SEP 

15 

SEP 

25 

OCT 

29 

DEC 

4 

DEC 

25 

DEC 

26 

DEC 

28 

ENIWETOK 

MAY 

19 

AUG 

1 

AUG 

10 

AUG 

24 

JOHNSTON 

APR 

2 

APR 

30 

Maiimiiin  precipitation  in  inchaa 
(S  to  180  minutea) 


.32 
1.10 


.80 

1.02 

.5 

.68 

.47 


.43 

.55 

1.04 


.83 
1.20 


.53 

1.10 


1.27 
.91 


1.24 

.32 

1.41 


.70 
.53 
.87 
1.22 
.57 
.85 
.53 


.70 

1.60 

.75 


.55 

.72 
1.04 
1.09 
1.17 

.39 


.69 
1.35 


«ONE 
<ONE 
<ONE 
«ONE 
«ONE 
«ONE 


.63 
1.55 

.32 
1.41 

.51 


.72 
.53 
1.01 
1  .71 
1.13 
1.20 
.79 


1.19 
1.26 


.91 
1.39 
1.00 
1.20 

.58 


.42 
1.32 


.54  .58 
.94  1.27 
.571      .90 


1.39    1.45 
1.36    1.62 


1.70 

.35 

1.41 


.72 
.53 
1.08 
1  .86 
1.19 
1.29 


1.04 
1.26 
1.35 


.79 

.97 

1.04 

1.27 

1.43 

.44 


.80 
1.17 
1.04 
1.38 
1.48 

.45 


1.04 
1.45 
1.56 


.55 
1.02 

.55 
1.15 


.62 

.87 


1.40 
1.02 
1.24 


.91 
1.40 
1.02 
1.25 

.76 


.70 
.57 
.55 
.40 
.57 
.53 


.63 
1.79 


1.41 
.60 


1.32 

.81 
.55 
1.10 
2.00 
1.30 
1.30 
.97 


1.38 

.85 

.55 

1.13 

2.04 

1.41 

1.34 

1.05    1,22 


.85 
.55 

1.12 
2.04 
1.36 


.40 
.77 


.77 

5.50' 

.85 


1.41 
.87 
.55 
1.13 
2.04 
1.45 
1.34 
1.56 


.77 
i.97 
.85 


.42 

1.42 
.61 


.42 

1.52 

.81 


1.18 
.81 
.32 


1.82 
.86 


.96 
.80 


.42 

1.82 

.66 


.42 

1.97 

.92 


1.33 
1.49 

2.06 


1.56    1.91 
1.63    1 
.251  2.30 


Record  ended  October   1 ,    1963 
No  record 


EXCESSIVE  SHORT  DURATION  RAINFALL 




MajEii&ujn 

precipitation  in  inches 

Station  and  date 

(5  to  180  mmutesl 

s 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

150 

180 

PACIFIC  AREA 

JOHNSION 

MAY 

20 

.21 

.35 

.46 

.56 

.68 

.79 

.66 

1.02 

1.28 

M 

M 

M 

HAY 

26 

.24 

.40 

.57 

.69 

.94 

1.24 

1.34 

1.57 

1.71 

1.90 

2.19 

2.33 

KOROR 

R 

JAN 

5 

•  27 

.38 

.46 

.49 

.50 

.50 

•  51 

.51 

•  51 

.51 

.51 

.54 

JAN 

6 

.27 

.53 

.69 

.79 

.67 

.87 

.87 

1.07 

1.09 

1.22 

1.22 

1.28 

JAN 

6 

.44 

.77 

1.07 

1.33 

1.50 

1.79 

1.83 

2.29 

2.63 

2.70 

2.79 

2.84 

JAN 

9 

.27 

.41 

.45 

•  46 

.50 

.62 

.69 

.74 

.87 

1.19 

1.57 

1.57 

JAN 

9 

.18 

.26 

.38 

.41 

.47 

.57 

.60 

.94 

1.01 

1.14 

1.25 

1.39 

JAN 

11 

.21 

.39 

.50 

.57 

.69 

.93 

1.08 

1  .10 

1.11 

1.12 

1.12 

1.14 

JAN 

18 

.25 

.31 

.33 

.35 

.37 

.39 

.40 

.40 

.40 

.40 

.40 

.40 

JAN 

21 

•  21 

.36 

.46 

.58 

.89 

1.14 

1.40 

1.82 

1.94 

2.10 

2.16 

2.21 

JAN 

29 

.24 

.42 

.47 

.56 

.59 

.51 

.65 

.83 

.98 

1.00 

1.22 

1.32 

JAN 

31 

•  26 

.34 

.35 

.35 

.36 

.36 

.35 

.36 

.35 

.36 

.36 

.38 

FED 

1 

•  27 

.46 

.50 

.53 

.54 

.55 

.57 

.50 

•  61 

.63 

.64 

.64 

FEB 

5 

•  34 

.51 

.61 

.70 

.81 

.86 

.68 

1.19 

1.35 

1.37 

1.37 

1.37 

FEB 

11 

.25 

.41 

.47 

.47 

.47 

.47 

.47 

.47 

.53 

.53 

.53 

.53 

MAR 

3 

.16 

.26 

.35 

.43 

.53 

.81 

.92 

1  .15 

1.22 

1.24 

1.24 

1.24 

MAR 

l<t 

,44 

.67 

.78 

.90 

1.00 

1.05 

1.06 

1.08 

1.09 

1.09 

1.11 

1.11 

MAR 

17 

.22 

.40 

.55 

.61 

.69 

.62 

.85 

.91 

.95 

.96 

1.23 

1.45 

MAR 

2'. 

.20 

.36 

.36 

.36 

.36 

.36 

.38 

.38 

.57 

.57 

.59 

.59 

MAY 

7 

.26 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.29 

.32 

.35 

MAY 

10 

.21 

.35 

.44 

.57 

.79 

.89 

.97 

1  .04 

1.04 

1.04 

1.05 

1.10 

MAY 

11 

.18 

•  30 

.37 

.40 

.47 

.52 

.53 

.53 

.53 

.54 

.55 

.56 

MAY 

18 

.23 

.31 

.38 

.43 

.49 

.53 

.57 

.51 

.65 

.66 

.67 

.57 

MAY 

22 

.19 

.30 

.36 

.45 

.57 

.51 

.61 

.52 

.62 

.52 

.62 

.62 

MAY 

28 

.26 

.37 

.49 

.63 

.91 

1.23 

1.43 

1.56 

1.68 

2.07 

2.28 

2.40 

MAY 

28 

.19 

.33 

.40 

.44 

.48 

.50 

.51 

.51 

.52 

.52 

.52 

.52 

JUN 

13 

.18 

.31 

.32 

.32 

.32 

.32 

.33 

.34 

.34 

.34 

.34 

.35 

juri 

16 

.21 

.31 

.34 

.36 

.40 

.45 

.46 

.47 

•  48 

.50 

.52 

.54 

JUN 

21 

.28 

.41 

.50 

.52 

.56 

.64 

.54 

.64 

.64 

.64 

.64 

.97 

JUN 

21 

•  30 

.54 

.64 

.76 

.95 

1.21 

1.24 

1  .31 

1.33 

1.38 

1.39 

1.43 

JUN 

22 

•  13 

.20 

.25 

.31 

.46 

.57 

.89 

1  .16 

1.21 

1.21 

1.21 

1.21 

JUN 

30 

•  17 

.29 

.37 

.42 

.45 

.47 

.48 

.49 

.57 

.58 

.58 

.58 

JUL 

1 

.26 

.40 

.57 

.69 

.85 

•  94 

.95 

1.01 

1.05 

1.10 

1.16 

1.19 

JUL 

5 

.16 

.29 

.36 

•  37 

.44 

.62 

.62 

.52 

.62 

.62 

.62 

.62 

JUL 

6 

.16 

.28 

.38 

.47 

.51 

.73 

.79 

.85 

.86 

.92 

.96 

1.06 

JUL 

19 

.25 

.47 

.65 

.75 

.83 

.90 

.93 

.99 

1.02 

1.04 

1.05 

1.05 

AUG 

5 

.12 

.22 

.30 

.39 

.51 

.67 

.79 

.92 

.94 

.97 

1.04 

1.08 

AUG 

7 

.29 

.44 

.51 

.59 

.89 

1.09 

1.13 

1.14 

1.17 

1.19 

1.19 

1.19 

AUG 

9 

.17 

•  29 

.39 

•  47 

.56 

.84 

.96 

.98 

.98 

.98 

.96 

.98 

AUG 

11 

.27 

.48 

.65 

.77 

1.03 

1.53 

2.02 

2.33 

2.55 

2.72 

2.79 

2.85 

AUG 

14 

.28 

.36 

.37 

•  33 

.38 

.36 

.33 

.39 

.39 

.39 

.40 

.41 

AUG 

16 

.17 

•  32 

.47 

.57 

.76 

.86 

.88 

.63 

.88 

.89 

.69 

.69 

AUG 

19 

.30 

•  37 

.36 

.39 

.39 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

AUG 

25 

.22 

.31 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

SEP 

22 

•  26 

.30 

.39 

.49 

.66 

.96 

1.22 

1.42 

1.43 

1.48 

1.50 

1.50 

SEP 

23 

•  16 

.24 

.37 

.46 

.57 

.68 

.73 

.75 

.81 

.87 

.89 

.69 

SEP 

24 

.31 

.40 

.51 

.58 

.58 

.77 

.80 

.81 

.81 

.81 

.82 

.82 

SEP 

30 

.26 

.41 

.55 

.58 

.60 

.61 

.51 

.51 

.51 

.51 

.61 

.51 

SEP 

3u 

.30 

.44 

.65 

•  73 

.94 

1.15 

1.23 

1.37 

1.42 

1.49 

1.33 

1.98 

SEP 

30 

.19 

.31 

.46 

•  60 

.71 

.83 

.93 

1.03 

1.12 

1.19 

1.39 

1.44 

OCT 

4 

.25 

.40 

.54 

•  62 

.65 

.57 

.67 

.67 

.67 

.59 

.69 

.72 

OCT 

U 

.36 

.65 

.79 

•  64 

.89 

.90 

.91 

.92 

.94 

.95 

.95 

.95 

OCT 

11 

.21 

.30 

.34 

.35 

.36 

.36 

.36 

.38 

.40 

.40 

•  44 

.44 

OCT 

18 

.19 

.33 

.43 

.55 

.69 

.73 

.73 

.73 

.73 

.73 

.74 

.75 

OCT 

18 

.18 

•  28 

.40 

.44 

.44 

.45 

.45 

.45 

.56 

.74 

.76 

.76 

OCT 

19 

.13 

.33 

.40 

.46 

.53 

.57 

.62 

1.03 

1.09 

1.09 

1.10 

1.11 

NOV 

17 

.20 

.30 

.37 

.39 

.41 

.42 

.42 

.42 

.42 

.45 

.46 

.45 

NOV 

17 

.14 

.22 

.26 

•  41 

.52 

.58 

.63 

.57 

.68 

.58 

.53 

.58 

NOV 

19 

.33 

.39 

.46 

•  53 

.68 

.93 

1.15 

1.21 

1.24 

1.24 

1.26 

1.34 

DEC 

6 

.26 

.42 

.58 

•  71 

.94 

.99 

.99 

1.00 

1.01 

1.01 

1.02 

1.13 

DEC 

9 

.35 

.53 

.77 

•  85 

.69 

.89 

.89 

.89 

.89 

.69 

.89 

.89 

DEC 

10 

.42 

.78 

1.10 

1.45 

1.61 

1.88 

1.89 

1.90 

1.90 

1.90 

1.90 

1.90 

DEC 

13 

.28 

.44 

.55 

.73 

1.03 

1.28 

1.68 

2.05 

2.33 

2.71 

2.77 

2.80 

DEC 

19 

.29 

.50 

.65 

.75 

.91 

.93 

.95 

.96 

.98 

.98 

.96 

.98 

DEC 

19 

.22 

.36 

.43 

.45 

.45 

.47 

.47 

.47 

.47 

.47 

.47 

.47 

MAJURO 

JAN 

1 

.25 

.39 

•  44 

.47 

.55 

.61 

.62 

.52 

.52 

.65 

.65 

.65 

JAN 

3 

.32 

.46 

•  66 

.87 

1.24 

1.71 

2.13 

2.40 

2.53 

2.74 

2.77 

2.32 

JAN 

3 

.29 

.42 

.53 

.53 

.50 

.60 

.60 

.60 

.50 

.50 

.50 

•  60 

JAN 

5 

.18 

.31 

.45 

.52 

.64 

.55 

.69 

.76 

.77 

.77 

.77 

•  77 

JAN 

16 

.13 

.26 

.36 

.45 

.50 

.75 

.36 

.95 

1.04 

1.07 

1.08 

1.09 

JAN 

19 

.15 

•  26 

.35 

.43 

.60 

.78 

.92 

.95 

1.00 

1.07 

1.18 

1.25 

JAN 

21 

.23 

.26 

.42 

.48 

.53 

.72 

.80 

.80 

.30 

.83 

.84 

1.11 

JAN 

23 

.22 

.33 

.43 

.50 

.70 

.87 

.92 

.94 

.94 

.95 

.95 

.95 

JAN 

29 

.15 

.24 

.32 

.40 

.46 

.47 

.47 

.47 

.48 

.46 

.46 

.46 

FEB 

4 

.23 

.35 

.41 

.45 

.53 

.54 

.61 

.72 

.76 

1.11 

1.23 

1.45 

FEB 

5 

.37 

.54 

.66 

.89 

1.20 

1.33 

1.35 

1  .44 

1.48 

1.49 

1.51 

1.53 

FEB 

15 

.16 

.34 

.41 

.44 

.46 

.48 

.48 

.48 

.43 

.48 

.48 

.48 

FEB 

19 

.27 

.40 

.45 

.45 

.46 

.47 

.47 

.47 

.53 

M 

.90 

.91 

FFB 

19 

.24 

.32 

.38 

.39 

.41 

.42 

.43 

•  44 

.77 

.81 

M 

M 

FEB 

24 

.22 

.31 

.34 

.35 

.37 

.40 

.42 

•  46 

.67 

.69 

.79 

.85 

MAR 

15 

.21 

.32 

.41 

.42 

.42 

.43 

.54 

.58 

.56 

.60 

.50 

.60 

MAR 

21 

.25 

.46 

.64 

.73 

.89 

1.05 

1.26 

1.35 

1.40 

1.45 

1.59 

1.50 

APR 

26 

.22 

.39 

.59 

.73 

.82 

.91 

.93 

.93 

.93 

.93 

.93 

1.22 

MAY 

5 

.24 

.43 

.60 

.77 

1.05 

1.40 

1.74 

1.92 

1.93 

1.94 

2.02 

2.06 

MAY 

10 

.32 

.55 

.65 

1.06 

1.28 

1.34 

1.35 

1.37 

1.37 

1.40 

1.41 

1.41 

MAY 

11 

.26 

.43 

.56 

.55 

.80 

.90 

.92 

.95 

1.07 

1.10 

1.11 

1.12 

MAY 

12 

.30 

.35 

.37 

.39 

.42 

.42 

.43 

.43 

.45 

.53 

.55 

.55 

MAY 

15 

•  22 

.37 

.50 

.56 

.60 

.70 

.70 

.70 

.70 

.70 

.74 

.76 

MAY 

29 

•  39 

•  61 

.66 

.58 

.76 

.77 

.77 

.77 

.77 

.77 

.77 

.77 

MAY 

29 

.24 

.42 

.55 

.57 

.59 

.68 

.77 

.77 

.77 

.77 

.77 

.77 

MAY 

31 

.18 

.32 

.47 

.51 

.60 

.58 

.66 

.68 

.53 

.56 

.66 

.56 

JUN 

6 

.29 

.48 

.62 

.72 

.91 

.99 

1.09 

1  .19 

1.32 

1.53 

1.80 

1.63 

JUN 

10 

.17 

.30 

.43 

.54 

.70 

1.01 

1.21 

1.39 

1.41 

1.45 

1.51 

1.54 

JUN 

13 

•  24 

.33 

.46 

.55 

.65 

.55 

.55 

.55 

.55 

.56 

.66 

.66 

JUN 

18 

•  16 

.29 

.36 

.41 

.48 

.55 

.70 

.92 

1.18 

1.26 

1.29 

1.35 

JUN 

25 

•  16 

.32 

.43 

.45 

.46 

.46 

.46 

.46 

.45 

.46 

.47 

.47 

JUN 

26 

•  17 

•  25 

.30 

.41 

.49 

.58 

.62 

.54 

.64 

.64 

.66 

.66 

JUN 

30 

•  22 

•  33 

.35 

.35 

.35 

.38 

.41 

.42 

.48 

.53 

.53 

.53 

JUL 

1 

•  26 

.45 

.53 

.55 

.58 

.50 

.60 

.61 

.61 

.62 

.63 

.63 

JUL 

7 

•  26 

•  55 

.76 

.97 

1.43 

1.90 

2.00 

2.28 

2.58 

3.03 

3.28 

3.47 

JUL 

19 

.21 

•  33 

.43 

.59 

.63 

.53 

.63 

.66 

.70 

.72 

.72 

.75 

JUL 

23 

.23 

•  35 

.43 

.43 

.43 

.54 

.55 

.56 

.67 

.68 

.68 

.73 

AUG 

10 

.32 

.46 

.47 

.47 

.47 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

AUG 

25 

•  34 

.67 

.83 

.94 

.98 

1.00 

1.01 

1.01 

1.03 

1.06 

1.06 

1.20 

AUG 

25 

.22 

.33 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

.34 

SEP 

13 

.26 

.47 

.61 

.74 

.76 

.80 

.90 

.91 

.92 

.95 

.97 

.98 

SEP 

26 

.32 

.55 

•  66 

.60 

.89 

.96 

1.15 

1.47 

1.60 

1.59 

1.71 

1.65 

OCT 

3 

.27 

.54 

•  65 

.74 

.76 

.79 

.79 

.79 

.79 

.79 

.79 

.79 

OCT 

11 

.16 

.22 

•  35 

.42 

.55 

.52 

.57 

.71 

.76 

.75 

.79 

.83 

OCT 

11 

.20 

.33 

.46 

.53 

.62 

.64 

.83 

1.05 

1.14 

1.30 

1»54 

1.73 

OCT 

15 

.26 

.39 

.55 

.69 

.83 

.97 

1.03 

1.09 

1.14 

1.17 

1.19 

1.21 

YEAH 

1963 

Maximum  precipitation 

in  inches 

(S  to  180  minutes) 

Station  and  date 

s 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

150 

180 

PACIFIC  AREA 

MAJURO 

OCT 

17 

.20 

.35 

.49 

.61 

.79 

.83 

.85 

.85 

.85 

.85 

.65 

.85 

OCT 

28 

.17 

.28 

.42 

.54 

.56 

.73 

.73 

.82 

.93 

1.01 

1.08 

1.19 

NOV 

5 

.20 

.32 

.39 

.44 

.45 

.49 

.49 

.5C 

.51 

.51 

.62 

.74 

NOV 

27 

•  20 

.37 

.48 

.59 

.74 

.96 

1.22 

1.22 

1.22 

1.23 

1.34 

1.79 

NOV 

27 

.21 

.35 

.41 

.53 

.66 

.70 

.71 

.81 

.89 

.94 

.97 

1.00 

NOV 

28 

.20 

.33 

.41 

.52 

.53 

.53 

.55 

.51 

.58 

.58 

.58 

.56 

NOV 

30 

.28 

.34 

.40 

.42 

.48 

.49 

.49 

.45 

.49 

.58 

.61 

.82 

DEC 

3 

.24 

.34 

.45 

•  53 

.32 

.87 

.87 

.8? 

l.OC 

1.23 

1.24 

1.24 

DEC 

15 

.25 

.41 

.45 

•  47 

.47 

.48 

.49 

.45 

.49 

.49 

.49 

.49 

DEC 

20 

.25 

.41 

.43 

•  44 

.46 

.48 

.55 

.6C 

.63 

.59 

.59 

.72 

DEC 

20 

.15 

.24 

.32 

.42 

.54 

.54 

.54 

.5  = 

.55 

.55 

.55 

.55 

MARCUS 

ISLAND    5 

OCT 

14 

.30 

•  49 

.57 

.55 

.66 

.70 

.72 

.72 

.72 

.72 

.72 

.72 

OCT 

17 

.21 

•  26 

.31 

.33 

.51 

.53 

.56 

.6? 

.92 

.85 

.90 

.98 

OCT 

27 

.32 

•  58 

.79 

.92 

1.17 

1.34 

1.54 

1.56 

1.66 

2.03 

2.50 

3.57 

NOV 

7 

.42 

•  70 

.89 

1.06 

1.35 

1.55 

1.95 

2.1C 

2.16 

2.19 

2.23 

2.26 

DEC 

29 

.68 

1.22 

1.72 

2.04 

2.30 

3.81 

4.15 

4.31 

4.32 

4.80 

4.84 

4,84 

PONAPE 

R 

JAN 

1 

.26 

.33 

.34 

.36 

.39 

.43 

.43 

.51 

.53 

.53 

.63 

.53 

JAN 

1 

.31 

.50 

.66 

.56 

.73 

.73 

.74 

.7« 

.67 

1.15 

1.16 

1.57 

JAN 

1 

.37 

.44 

.48 

.53 

.53 

.56 

.56 

.55 

.52 

.99 

1.04 

1.21 

JAN 

14 

•  53 

.74 

.82 

.82 

.32 

.62 

.82 

.32 

.82 

.82 

.82 

.85 

JAN 

15 

.25 

.38 

.49 

.61 

.62 

.58 

.69 

.62 

.99 

1.03 

1.22 

1.29 

JAN 

15 

.15 

.23 

.40 

•  44 

.57 

.74 

.91 

1.11 

1.29 

1.34 

1.38 

1.57 

JAN 

19 

.14 

.25 

.27 

.30 

.46 

.59 

.64 

l.OC 

1.07 

1.15 

1.35 

1.39 

JAN 

25 

•  27 

.42 

.54 

.60 

.85 

1.10 

1.23 

1  .25 

1.29 

1.29 

1.29 

1.30 

FEB 

1 

.35 

.59 

.74 

.80 

1.23 

1.54 

1.71 

1.83 

1.97 

2.02 

2.04 

2.05 

FEB 

2 

.31 

.51 

.51 

.57 

.73 

.75 

.76 

.3« 

.86 

.86 

.67 

.67 

FEB 

11 

.25 

.26 

.26 

.28 

.28 

.31 

.34 

.34 

.34 

.34 

.34 

.34 

FEB 

17 

.31 

.34 

.55 

.59 

.75 

.87 

.97 

.9E 

.98 

.98 

1.05 

1.11 

FEB 

18 

.26 

.27 

.27 

.27 

.27 

.27 

.30 

.3C 

.30 

.30 

.30 

.44 

FEB 

20 

•  37 

.66 

.97 

1.22 

1.54 

2.40 

2.60 

3.0^ 

3.29 

3.33 

3.45 

3.50 

FEB 

23 

•  22 

.40 

.57 

.73 

1.01 

1.40 

1.55 

1.7« 

1.78 

1.82 

1.67 

1.93 

MAR 

1       E 

•  18 

.37 

.45 

.52 

•  53 

.72 

.72 

.7; 

.84 

.85 

.65 

.87 

MAR 

8 

.40 

.55 

.80 

.85 

.90 

.90 

.90 

.9C 

.90 

.90 

.92 

.92 

MAR 

8 

.35 

.45 

.47 

.46 

.51 

.57 

.60 

.78 

.36 

.89 

.94 

.94 

MAR 

25 

.20 

.34 

.47 

.59 

.79 

1.17 

1.45 

1  .67 

2.O0 

2.27 

2.50 

2.71 

MAR 

25 

.25 

.32 

.41 

.45 

.55 

.57 

.72 

.76 

.77 

.77 

.77 

.77 

MAR 

25 

.27 

.33 

.34 

.34 

.35 

.35 

.35 

.35 

.36 

.36 

.36 

.36 

MAR 

27 

.34 

.57 

.79 

.98 

1.09 

1.33 

1.51 

1.5S 

1.63 

1.53 

1.64 

1.83 

MAR 

28 

.27 

.49 

.68 

.86 

.95 

.95 

.95 

l.OC 

1.07 

1.12 

1.14 

1.15 

APR 

3 

.20 

.31 

.41 

•  49 

.58 

.66 

.68 

.90 

1.02 

1.16 

1.44 

1.50 

APR 

9 

.18 

.36 

.39 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

APR 

15 

.27 

.33 

.35 

.40 

.57 

.59 

.60 

.51 

.61 

.52 

.62 

.63 

APR 

18 

.31 

.45 

.56 

.64 

.57 

.59 

.71 

.71 

.71 

.71 

.71 

.74 

APR 

21 

.32 

.39 

.44 

.45 

.45 

.53 

.54 

.55 

.59 

.52 

.63 

.68 

MAY 

12 

.14 

.27 

.38 

.47 

.64 

.81 

.88 

1.02 

1.17 

1.50 

1.59 

1.91 

MAY 

16 

.24 

.36 

.40 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

MAY 

23 

.34 

.55 

.76 

.97 

1.27 

1.49 

1.59 

1  .64 

1.73 

1.80 

1.80 

1.82 

MAY 

25 

.24 

.32 

.37 

.36 

.47 

.49 

.49 

.45 

.49 

.49 

.49 

.49 

MAY 

26 

.32 

.36 

.37 

.39 

.44 

.43 

.43 

.4e 

.48 

.46 

.48 

.48 

MAY 

26 

.34 

.45 

.49 

.54 

.55 

.55 

.55 

.56 

.58 

.58 

.56 

.58 

MAY 

27 

.47 

.60 

.75 

.85 

1.07 

1.27 

1.23 

1.28 

1.28 

1.26 

1.28 

1.28 

MAY 

29 

.17 

.30 

.37 

.41 

.46 

.51 

.52 

.53 

.55 

.59 

.74 

.81 

MAY 

30 

.20 

.31 

.39 

.40 

.40 

.40 

.72 

1.11 

1.15 

1.16 

1.16 

1.15 

MAY 

31 

.18 

.32 

.40 

.43 

.53 

.53 

.59 

.55 

.60 

.50 

.61 

.61 

JUN 

10 

.26 

.50 

.62 

.71 

1.13 

1.30 

1.33 

1.36 

1.38 

1.42 

1.37 

2.21 

JUN 

23 

.26 

.33 

.34 

.34 

.35 

.35 

.35 

.38 

.38 

.38 

.38 

.36 

JUN 

27 

.32 

.51 

.54 

.75 

1.00 

1.15 

1.35 

1.53 

1.69 

2.01 

2.35 

2.45 

JUL 

14 

.23 

.35 

.48 

.50 

.75 

.80 

.87 

.87 

.89 

.90 

.90 

.92 

JUL 

21 

.26 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

.31 

JUL 

21 

•  25 

.29 

.35 

.37 

.55 

.59 

.59 

.61 

.64 

.64 

.58 

.58 

JUL 

27 

.14 

•  26 

.32 

.41 

.51 

.59 

.64 

.66 

.71 

.75 

.79 

.64 

JUL 

29 

.37 

.53 

.53 

.53 

.53 

.53 

.53 

.53 

.53 

.53 

.67 

.69 

JUL 

30 

.25 

.36 

.45 

.56 

.60 

.69 

.70 

.75 

.76 

.77 

.77 

.78 

AUG 

4 

.17 

.29 

.37 

.37 

.39 

.41 

.45 

.56 

.57 

.58 

.58 

.58 

AUG 

4 

.30 

.56 

.71 

.81 

1.19 

1.41 

1.61 

1.97 

2.33 

2,66 

2.97 

3.05 

AUG 

10 

.24 

.40 

.44 

.45 

.45 

.45 

.51 

.52 

.53 

.54 

.60 

.61 

AUG 

10 

.20 

.32 

.32 

.33 

.33 

.37 

.36 

.44 

.55 

.57 

.62 

.63 

AUG 

18 

.31 

.46 

.52 

.52 

.72 

.75 

.77 

.77 

.77 

.77 

.77 

1.24 

AUG 

23 

.16 

.32 

•  42 

.59 

.60 

.82 

.91 

.92 

.92 

.92 

.94 

.98 

AUG 

30 

.22 

.36 

.54 

.57 

.61 

1.10 

1.20 

1.38 

1.43 

1.55 

1.55 

1.55 

AUG 

31 

.27 

.44 

.51 

.50 

.60 

.98 

1.05 

1.08 

1.09 

1.10 

1.10 

1.11 

SEP 

2 

.17 

.27 

.33 

.42 

.55 

.61 

.55 

.65 

.55 

.65 

.65 

.72 

SEP 

4 

.29 

.50 

.56 

.60 

.68 

.72 

.72 

.72 

.72 

.72 

.75 

.75 

SFP 

6 

.25 

.33 

.41 

.57 

.63 

.70 

.71 

.71 

.71 

.71 

.71 

.71 

SEP 

8 

.27 

.39 

.54 

.72 

,36 

,88 

.91 

1  .16 

1.20 

1.23 

1.24 

1.25 

SEP 

11 

.22 

.40 

.46 

.55 

.54 

.58 

.71 

.91 

1.26 

1.41 

1.47 

1.47 

SEP 

15 

.19 

.25 

.34 

.42 

.50 

.80 

.90 

1  .04 

1.11 

1.15 

1.20 

1.23 

SEP 

16 

.29 

.52 

.68 

.77 

.81 

.33 

.85 

.86 

.86 

.86 

.85 

.66 

SEP 

27 

.42 

.55 

.55 

.55 

.56 

.56 

.57 

.58 

.59 

.50 

.63 

.55 

OCT 

1 

.30 

.60 

.74 

.75 

.79 

.80 

.80 

.80 

.80 

.63 

.85 

.65 

OCT 

2 

•  45 

.77 

.90 

1.02 

1.13 

1.13 

1.15 

1.28 

1.30 

1.40 

1.63 

1.55 

OCT 

5 

.29 

.47 

.55 

.58 

.64 

.67 

.70 

.71 

.71 

.72 

.72 

.72 

OCT 

10 

.35 

.62 

.64 

.99 

1.17 

1.35 

1.46 

1.74 

1.87 

2.01 

2.11 

2.27 

OCT 

15 

.19 

.27 

.36 

.41 

.51 

.54 

.55 

.55 

.55 

.55 

.55 

.55 

OCT 

15 

.24 

.40 

.49 

.57 

.70 

.74 

.75 

.86 

.97 

.97 

1.12 

1.27 

OCT 

17 

.23 

.39 

.45 

.50 

.53 

.77 

.91 

.98 

1.04 

1.09 

I.IO 

1.21 

OCT 

24 

.26 

.31 

.32 

.37 

.38 

.42 

.42 

.42 

.42 

.44 

•  44 

.44 

OCT 

27 

.46 

.70 

.97 

1.11 

1.25 

1.29 

1.32 

1  ,48 

1.52 

1.61 

1.70 

1.72 

OCT 

30 

.28 

.29 

.36 

.43 
.50 

.62 

.56 

.67 

.57 

.67 

.67 

.67 

.57 

DEC 

9 

.23 

.28 

.40 

.57 

.70 

1.03 

1.25 

1.41 

1.47 

1.49 

1.50 

DEC 

19 

.22 

.31 

.38 

.45 

.53 

.55 

.55 

.56 

.57 

.78 

1.10 

1.10 

TAGUAC 

GUAM  R 

10NE 

TRUK  MOEN  ISLAND 

JAN 

4 

.43 

•  59 

.61 

.81 

.92 

.95 

1.10 

1.40 

1.75 

1.85 

1.89 

1.95 

JAN 

16 

.30 

.46 

.55 

.56 

.57 

.57 

.58 

.58 

.53 

.56 

.59 

.59 

JAN 

19 

.31 

.43 

.47 

.47 

.47 

.47 

.47 

.58 

.77 

.77 

.77 

.77 

JAN 

19 

.25 

.41 

.48 

.56 

.56 

.75 

.78 

.30 

.80 

.80 

.95 

.95 

JAN 

24 

.23 

.33 

.36 

.36 

.37 

.37 

.37 

.59 

.61 

.61 

.61 

.61 

JAN 

30 

.32 

.59 

•  75 

.75 

.75 

.75 

.67 

1.05 

1.14 

1.14 

1.14 

1.17 

FEB 

18 

.20 

.35 

.47 

.55 

.65 

.77 

.90 

.91 

.93 

.93 

.93 

•  93 

FEB 

24 

.30 

.34 

.42 

.46 

.50 

.50 

.52 

.56 

.56 

.56 

.69 

•  76 

MAR 

15 

.22 

.35 

.44 

.54 

.63 

.71 

.88 

.93 

1.04 

1.06 

1.10 

1.12 

MAR 

26 

.19 

.30 

.36 

.37 

.49 

.57 

.58 

.67 

1.04 

1.15 

1.19 

1.22 

APR 

17 

.21 

.31 

.33 

.37 

.40 

.41 

.43 

.49 

.50 

.55 

.58 

.72 

APR 

24 

.26 

.44 

.54 

.85 

1.12 

1.26 

1.30 

1.44 

1.57 

1.72 

1.87 

1.99 

MAY 

16 

.23 

.40 

.46 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

MAY 

23 

.17 

.27 

.39 

.48 

.58 

.57 

.76 

.78 

.79 

.81 

.64 

.64 

MAY 

25 

.19 

.32 

.39 

.42 

.43 

.43 

.43 

.43 

.49 

.49 

.49 

•  49 

MAY 

27 

.36 

.49 

.50 

.50 

.50 

.51 

.51 

.51 

.51 

.51 

.54 

•  06 

M   No  record 


Record  began  September  2,  1963 
Estimated 


EXCESSIVE  SHORT  DURATION  RAINFALL 


M^Eimum  piedpitatioa 

in  inches 

Station  and  date 

(5  to  180  minutes) 

S 

10 

15 

20 

30 

45 

60 

80 

100 

120 

150 

180 

PACIFIC  AREA 

truk  moen  island 

JUN    13 

.16 

.30 

.40 

.44 

.51 

.53 

.53 

.63 

.64 

.64 

.64 

.74 

JUN    21 

.27 

.44 

.48 

.60 

.67 

.73 

.82 

.86 

.86 

.66 

.83 

.92 

JUN    2  3 

.27 

.43 

.53 

.56 

•  57 

.57 

.57 

.57 

.58 

.58 

.53 

.58 

JUN    28 

.29 

.40 

.44 

.45 

•  45 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

JUL     1 

.15 

.26 

.35 

.43 

.61 

.90 

.94 

.99 

.99 

.99 

•  99 

.99 

JUL    13 

.24 

.38 

.51 

.53 

.58 

.62 

.68 

.76 

.85 

.85 

1^03 

1.17 

JUL    12 

.25 

.41 

.47 

.47 

.47 

.48 

.48 

.48 

.48 

.48 

•  49 

.51 

JUL    13 

.33 

.58 

.86 

1.06 

1.34 

1.61 

1.81 

1  .85 

1.87 

1.86 

U92 

1.98 

JUL    21 

.32 

.42 

.49 

.57 

.67 

.69 

.70 

.70 

.70 

.70 

•  73 

.75 

JUL    25 

.45 

.64 

.76 

.82 

.89 

.90 

.91 

.92 

.92 

.92 

•  92 

.92 

AUG     5 

.30 

.42 

.56 

.73 

.93 

1.30 

1.42 

1.51 

1.79 

1.98 

2^01 

2.01 

AUG     9 

.28 

.40 

.53 

.67 

.85 

1.03 

1.25 

1.33 

1.36 

1.46 

U53 

1.54 

AUG    13 

.24 

.34 

.40 

.40 

.43 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

AUG    2'. 

•  26 

.43 

.53 

.61 

.67 

.79 

1.07 

1.23 

1.28 

1.34 

1.42 

1.49 

AUG    25 

.37 

.46 

.49 

.49 

.49 

.49 

.49 

.51 

.57 

.72 

.72 

.79 

AUG    25 

.30 

.52 

.56 

.79 

1.09 

1.51 

2.11 

2.27 

2.35 

2.37 

2.33 

2.39 

AUG    26 

.23 

.37 

.44 

.54 

.84 

1.00 

1.16 

1.20 

1.33 

1.37 

1.43 

1.45 

AUG    27 

.29 

.48 

.65 

.87 

.99 

1.08 

1.15 

1.23 

1.25 

1.25 

1.25 

1.25 

SEP    e 

.20 

.30 

.37 

.42 

.48 

.81 

.94 

1.02 

1.07 

1.24 

1.41 

1.45 

SEP     9 

.40 

.54 

.66 

.75 

.90 

1.04 

1.10 

1.15 

1.20 

1.28 

1.32 

1.33 

SEP    11 

.31 

.40 

.43 

.44 

.54 

.71 

.82 

.85 

.83 

.93 

.93 

.93 

SEP    15 

.37 

.54 

.67 

.78 

.86 

.86 

.36 

.66 

.87 

.87 

.37 

.87 

SEP    22 

.21 

.32 

.46 

.49 

.57 

.59 

.60 

.60 

.60 

.60 

.60 

.60 

SEP    23 

.22 

.35 

.48 

.62 

.89 

1.05 

1.10 

1.33 

1.43 

1.44 

1.55 

1.59 

SEP    28 

.46 

.34 

1.16 

1.48 

1.83 

2.27 

2.63 

2.89 

3.09 

3.42 

3.72 

3.83 

OCT     1 

.40 

.53 

.61 

.71 

.77 

.82 

.83 

.84 

.85 

.85 

.85 

.85 

OCT     8 

.25 

.39 

.47 

.67 

.80 

.82 

.85 

.89 

.89 

1.08 

1.36 

1.43 

OCT     8 

.38 

.65 

.83 

.91 

1.22 

1.33 

1.52 

1  .93 

2.37 

2.44 

2.53 

2.90 

OCT    10 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

.26 

OCT    27 

.19 

.30 

.37 

.39 

.40 

.40 

.40 

.40 

.40 

.47 

.56 

.57 

OCT    28 

.46 

.64 

.76 

.90 

1.11 

1.33 

1.42 

1.46 

1.49 

1.51 

1.52 

1.54 

NOV    11 

.20 

.25 

.32 

.38 

.54 

.62 

.64 

.64 

.64 

.64 

.64 

.64 

NOV    16 

.33 

.45 

.64 

.65 

.65 

.65 

.65 

.65 

.65 

.65 

.65 

.65 

NOV    19 

.28 

.36 

.39 

.39 

.40 

.41 

.42 

.42 

.42 

.43 

.43 

.43 

NOV    27 

.33 

.42 

.43 

•  43 

.43 

.43 

.43 

.84 

.85 

.85 

1.13 

1.13 

DEC     8 

.44 

.54 

.71 

•  73 

.77 

.82 

.82 

.83 

.83 

.83 

.83 

.83 

DEC    10 

.31 

.36 

.40 

•  44 

.46 

.46 

.46 

.51 

.51 

.58 

.58 

.53 

DEC    18 

.35 

.54 

.73 

•  98 

1.32 

1.57 

1.59 

1.62 

1.66 

1.68 

1.70 

1.70 

DEC    19 

.30 

.44 

.52 

.52 

.57 

.58 

.58 

.58 

.58 

.58 

.58 

.53 

WAKE 

MAlf    14 

.25 

.47 

.52 

.53 

.56 

.59 

.69 

.70 

.70 

.72 

.72 

•  72 

MAY    15 

.30 

.58 

.69 

.72 

.76 

.76 

.77 

.73 

.79 

.79 

.79 

•  79 

MAY    20 

.20 

.31 

.35 

.40 

.41 

.41 

.41 

.41 

.41 

.41 

.41 

•  41 

JUN     3 

.15 

.21 

.28 

.36 

.50 

.60 

.61 

.65 

.65 

.69 

.69 

•  69 

JUN    16 

.37 

.56 

.65 

.66 

.68 

•  68 

.68 

.68 

.68 

.68 

.80 

.80 

JUL    15 

.17 

.33 

.37 

.38 

.38 

•  38 

.41 

.41 

.41 

.41 

.41 

.41 

AUG    2  3 

.20 

.35 

.41 

.43 

.45 

.49 

.49 

.50 

.55 

.60 

.61 

.72 

SEP     6 

.23 

.43 

.50 

.68 

.79 

.82 

.32 

.82 

.82 

.32 

.82 

.82 

OCT    12 

.25 

.36 

.39 

.43 

.46 

.47 

.48 

.43 

.49 

.49 

.49 

.50 

OCT    26 

.16 

.22 

.30 

.38 

.50 

.57 

.57 

.57 

.57 

.57 

.57 

.63 

NOV     6 

.20 

.31 

.41 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

NOV     6 

.45 

.82 

1.11 

1.31 

1.50 

1.56 

1.57 

1.57 

1.57 

1.57 

1.53 

1.58 

YAP  R 

JUL      3 

.20 

.34 

.43 

.47 

.53 

.57 

.63 

.71 

.77 

•  30 

.88 

.96 

JUL    21 

.17 

.32 

.46 

.59 

.76 

.89 

.94 

1.00 

1.00 

1.01 

1.07 

1.07 

JUL    24 

.34 

.64 

.92 

1.12 

1.43 

2.09 

2.29 

2.33 

2.35 

2.35 

2.35 

2.37 

AUG     5 

.22 

.32 

.41 

.46 

.57 

.58 

.60 

.60 

.60 

.60 

.60 

.60 

AUG     9 

.27 

.43 

.58 

.64 

.73 

.75 

.75 

.75 

1.14 

1.22 

1.29 

1.36 

AUG    11 

.16 

•  30 

.41 

.57 

.70 

.77 

.84 

.921   .96 

1.00 

1.03 

1.04 

AUG    18 

.20 

•  22 

.37 

.39 

.60 

.90 

1.20 

1.23 

1.34 

1.45 

1.50 

1.50 

AUG    21 

.22 

•  44 

.46 

.48 

.48 

.49 

.61 

.85 

1.07 

1.17 

1.21 

1.21 

AUG    26 

.15 

•  26 

.33 

.41 

.52 

.60 

.63 

.67 

.71 

.75 

1.07 

1.31 

AUG    27 

.31 

•  46 

.59 

.65 

.78 

.86 

.94 

1  .05 

1.10 

1.14 

1.26 

1.51 

AUG    27 

.39 

•  76 

1.07 

1.43 

2.00 

2.19 

2.19 

2.19 

2.20 

2.23 

2.55 

2.60 

AUG    30 

•  27 

.49 

.59 

.68 

.72 

.75 

.78 

.81 

.83 

.84 

.88 

.90 

AUG    31 

•  19 

.38 

.55 

.71 

.92 

1.33 

1.58 

1.66 

2.11 

2.40 

2.58 

2.68 

SEP     7 

.16 

.28 

.39 

.41 

.42 

.43 

.43 

.43 

.43 

.43 

.43 

.43 

SEP    17 

.25 

.34 

.38 

.43 

.76 

.84 

.93 

.93 

.93 

.93 

.94 

.94 

OCT     9 

.19 

.33 

.43 

.49 

.75 

1.05 

1.20 

1.28 

1.59 

1.99 

2.03 

2.55 

OCT    10 

.22 

.35 

.47 

.56 

.58 

.59 

.60 

•  60 

.60 

.60 

.67 

.75 

OCT    10 

.23 

.39 

.53 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

.55 

OCT    11 

.18 

.30 

.31 

.31 

.32 

.36 

.43 

.53 

.56 

.57 

.57 

•  57 

OCT    12 

.17 

.28 

.37 

.44 

.48 

.61 

.95 

1.08 

1.10 

1.13 

1.22 

U22 

NOV     9 

.39 

.71 

1.03 

1.21 

1.48 

1.70 

1.73 

1.75 

1.75 

1.75 

1.75 

K75 

NOV    21 

.37 

.37 

.37 

.37 

.38 

.38 

.41 

.46 

.52 

.58 

.58 

•  58 

NOV    29 

.20 

.36 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

•  40 

DEC     i. 

.13 

.25 

.31 

.36 

.54 

.59 

.61 

.65 

.66 

.66 

.66 

•  66 

DEC     4 

.28 

.54 

.74 

.79 

.91 

1.06 

1.07 

1.07 

1.07 

1.07 

1.07 

U24 

DEC    13 

.20 

.30 

.40 

.44 

.49 

.56 

.61 

.69 

.76 

.81 

.90 

•  95 

DEC    l* 

.18 

.31 

.41 

.43 

.45 

.59 

.65 

.78 

.78 

.81 

.38 

•  97 

DEC    14 

.23 

.38 

.53 

.60 

.72 

.81 

.97 

1.02 

1.07 

1.09 

U09 

1.09 

DEC    31 

.25 

.48 

.66 

.77 

.87 

.89 

.91 

.97 

1.16 

1.16 

1.57 

1.61 

PENNSYLVANIA 

ALLENTOWN 

JUN    30 

.28 

.47 

.51 

.55 

.54 

.55 

.56 

.57 

.57 

.57 

.57 

.57 

JUL    20 

.38 

.62 

.78 

.80 

.81 

.81 

.81 

.31 

.81 

.81 

.81 

.31 

AUG    13 

.40 

.70 

.84 

.87 

.90 

.91 

.96 

.96 

1.09 

1.53 

1.55 

1.55 

SEP    12 

•  .55 

.75 

►1.10 

1.22 

1.75 

1.84 

1.84 

1.84 

1.85 

2.05 

2.54 

2.84 

ERIE 

APR    19 

.24 

.34 

.37 

.38 

.41 

.46 

.46 

.46 

.48 

.50 

.50 

.50 

HARPISBURG 

APR    30 

.31 

.33 

.37 

.39 

.39 

.39 

.40 

.40 

.40 

.40 

.41 

.42 

MAY    29 

.33 

.58 

.61 

.63 

.64 

.66 

.65 

.65 

.65 

.65 

.65 

.65 

AUG      1 

.20 

.38 

.53 

.64 

.82 

.83 

.84 

.84 

.34 

.84 

.34 

.84 

AUG      1 

.20 

.38 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

.39 

PHILADELPHIA 

JUN    10 

.36 

.64 

.69 

.70 

.71 

.73 

.77 

1.02 

1.14 

1.17 

1.18 

1.18 

JUL    13 

.16 

.32 

.33 

.34 

.42 

.42 

.43 

.43 

.44 

.47 

.47 

.47 

JUL    26 

.23 

.44 

.48 

.62 

.72 

.84 

.84 

.84 

.84 

.84 

.33 

.68 

AUG     1 

.32 

.56 

.58 

.68 

.78 

.90 

1.09 

1  .14 

1.16 

1.16 

1.16 

1.16 

AUG     1 

.30 

.50 

.56 

.57 

.58 

.58 

.58 

.58 

.58 

.58 

.53 

.56 

SEP     4 

.32 

.56 

.72 

.84 

.95 

1.30 

1.54 

1.72 

2.08 

2.32 

2.73 

3.06 

NOV    2  3 

.26 

.31 

.33 

.34 

.36 

.39 

.43 

.50 

.52 

.54 

.59 

•  62 

PITTSBURGH  U 

JUN     6 

.57 

.72 

.73 

.74 

.75 

.75 

.82 

.82 

.82 

.34 

.86 

•  86 

JUN    30 

.27 

.42 

.47 

.48 

.48 

.48 

.48 

.48 

.43 

.48 

.48 

•  48 

YEAH 

1963 

Maximum 

precipitation 

in  inches 

Station  and  date 

(S 

to  180  minutes) 

5 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

ISO 

180 

PENNSYLVANIA 

PITTSBURGH  U 

JUL     2 

•  21 

•  36 

.42 

.55 

.68 

.70 

.70 

.75 

.75 

.75 

•  75 

.75 

AUG     3 

•  30 

•  33 

•  39 

.46 

.56 

.69 

.73 

.73 

.73 

.73 

•  73 

.73 

PITTSBURGH 

JUL     2 

.23 

•  42 

.42 

.43 

.60 

.64 

.64 

.64 

.64 

.64 

•  64 

.64 

JUL    19 

•  22 

•  32 

.49 

.52 

.52 

.52 

.52 

.52 

.52 

.52 

•  52 

.52 

AUG     3 

.19 

•  24 

•  36 

.43 

.44 

.46 

.48 

.48 

.48 

.48 

•  48 

.48 

AUG    17 

.34 

•  40 

.41 

.41 

•  41 

.41 

.41 

.41 

.41 

.41 

•  46 

.46 

SEP     3 

.22 

.43 

.45 

.46 

•  46 

.62 

.63 

.63 

.63 

.63 

■  64 

.64 

SEP    12 

.22 

.42 

.45 

.48 

•  48 

.49 

.49 

.49 

.51 

.54 

.61 

.62 

READING  U 

JUN    10 

.25 

.38 

.39 

.40 

.42 

.46 

.47 

.48 

.48 

.52 

.58 

.59 

JUL    28 

.21 

.40 

.55 

.69 

1.06 

1.30 

1.50 

1.52 

1.52 

1.52 

1.52 

1.52 

AUG      1 

.23 

.30 

.34 

.43 

.57 

.64 

.69 

.70 

.71 

.71 

.71 

.71 

SEP     3 

.36 

.41 

.48 

.51 

.54 

.91 

1.07 

1.36 

1.39 

1.40 

1.73 

2.05 

WILKES  BARRE- 

SCRANTON 

JUL    30 

.10 

.18 

.25 

.33 

.50 

.65 

.77 

.78 

.81 

.91 

.93 

.93 

AUG    17 

.26 

.34 

.35 

.37 

.49 

.54 

.60 

.70 

.83 

1.02 

1.09 

1.12 

RHODE  ISLAND 

BLOCK  ISLAND 

MAY    29 

.16 

.20 

.27 

•  30 

.50 

.76 

.90 

1.00 

1.03 

1.06 

1.10 

K13 

AUG    13 

.25 

.35 

.45 

.62 

.63 

.80 

.36 

1.09 

1.19 

1.25 

1.30 

1.96 

NOV    29 

.20 

.39 

.44 

.50 

.84 

.90 

1.05 

1.16 

1.51 

1.63 

1.72 

1.75 

PROVIDENCE 

MAY    29 

.15 

.27 

.34 

.41 

.52 

.64 

.77 

.82 

.37 

.90 

.95 

.97 

JUN     9 

.18 

.35 

.45 

.48 

.50 

.53 

.54 

.55 

.56 

.56 

.57 

.57 

JUN    28 

.44 

.86 

1.06 

1.08 

1.12 

1.16 

1.22 

1.24 

1.25 

1.27 

1.31 

1.34 

NOV    29 

.19 

.33 

.44 

.47 

.51 

.66 

.62 

.92 

1.01 

1.06 

1.15 

1.58 

SOUTH  CAROLINA 

CHARLESTON  U 

JAN    20 

•  32 

.42 

.43 

.43 

.65 

.68 

.68 

.69 

.75 

.81 

.36 

.88 

APR     6 

•  35 

.42 

.45 

.47 

.48 

.49 

.49 

.52 

.73 

.88 

1.00 

1.02 

JUN    17 

•  15 

.23 

.38 

.44 

.49 

.49 

.51 

.53 

.53 

.53 

.53 

.53 

JUN    18 

•  31 

.51 

.71 

.89 

I.IO 

1.13 

1.35 

1.47 

1.57 

1.63 

1.72 

1.77 

JUN    22 

•  21 

.38 

.44 

.47 

.55 

.59 

.61 

.61 

.64 

.67 

.77 

.76 

JUN    2  3 

.20 

.37 

.47 

.51 

.53 

.57 

.60 

.65 

.76 

.81 

.39 

.94 

JUN    25 

.27 

.42 

.51 

.56 

.59 

.67 

.73 

.80 

.85 

.88 

1.10 

1.17 

JUN    27 

.27 

.42 

.47 

.49 

.51 

.56 

.59 

.67 

.70 

.70 

.70 

.70 

JUN    29 

.36 

.57 

.63 

.67 

.67 

.76 

.79 

.81 

.81 

.81 

.31 

.81 

JUL     I 

.20 

.30 

.37 

.40 

.48 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

JUL     8 

.23 

.34 

.35 

.36 

.40 

.46 

.55 

.64 

.66 

.69 

.71 

1.06 

JUL      9 

.20 

.30 

.37 

.40 

.40 

.40 

.42 

.46 

.50 

.51 

.51 

.51 

JUL    25 

.21 

.31 

.39 

.40 

.44 

.48 

.49 

.49 

.49 

.49 

.50 

.51 

JUL    30 

.25 

.36 

.55 

.60 

.65 

.69 

.69 

.69 

.69 

.69 

.69 

.69 

AUG     6 

.25 

.35 

.55 

.70 

.90 

1.25 

1.45 

1.75 

1.95 

2.05 

2.12 

2.12 

AUG    26 

.25 

.50 

.75 

1.00 

1.25 

1.35 

1.50 

1.75 

2.00 

2.25 

2.30 

2.39 

SEP    13 

.34 

.59 

.69 

.31 

.86 

.88 

.89 

.91 

.92 

.93 

.93 

.93 

SEP    14 

.14 

.22 

.27 

.35 

•  51 

.54 

.69 

.72 

.72 

.72 

.72 

.72 

COLUMBIA 

- 

• 

, 

, 

. 

. 

• 

JAN    20 

.17 

.32 

.34 

.37 

.47 

.55 

.62 

.67 

.75 

.86 

.97 

1.01 

MAR     6 

.32 

.35 

.36 

.36 

.58 

.60 

.63 

.69 

.74 

.77 

.82 

.34 

MAY    23 

.26 

.38 

.53 

.67 

1.05 

1.35 

1.50 

1  .61 

1.66 

1.74 

1.75 

1.75 

JUN    17 

.17 

.30 

.35 

.39 

.40 

.47 

.50 

.50 

.58 

.87 

.96 

,99 

JUN    21 

.27 

.38 

.42 

.46 

.54 

.57 

.56 

.53 

.59 

.59 

.59 

,59 

AUG    22 

.20 

.34 

.42 

.48 

.75 

.83 

.96 

1.01 

1.02 

1.02 

1.03 

1,05 

SEP    28 

.35 

.52 

.55 

.67 

.92 

1.17 

1.32 

1  .33 

1.42 

1.50 

1.57 

1,62 

FLORENCE 

JAN    20 

.26 

.41 

.42 

.50 

.60 

.60 

.63 

.64 

.67 

.74 

.76 

.85 

APR    28 

.28 

.33 

.38 

.46 

.59 

.67 

.70 

.71 

.71 

.73 

.75 

.75 

MAY    17 

.29 

.53 

.67 

.83 

.86 

.86 

.86 

.86 

.86 

.86 

.86 

.86 

JUL    24 

.54 

.82 

.90 

1.00 

1.20 

1.30 

1.40 

1.43 

1.49 

1.50 

1.66 

1.74 

JUL    30 

.17 

.30 

.34 

.36 

.37 

.37 

.37 

.37 

.40 

.40 

.40 

.40 

AUG    30 

.19 

.34 

.43 

.56 

,66 

.74 

.76 

.76 

.76 

.76 

.76 

.76 

SEP    13 

.27 

.53 

.66 

.76 

•  84 

.87 

.87 

.87 

.67 

.87 

.87 

.97 

SEP    29 

.54 

.98 

1.13 

1.26 

1.50 

1.55 

1.64 

1.77 

1.35 

1.94 

2.05 

2.11 

GNVLE-5PARTANBURG 

MAR      5 

.24 

.39 

.53 

.65 

.77 

.91 

1.13 

1.26 

1.52 

1.90 

2.13 

2.36 

APR    30 

.16 

.26 

.35 

.43 

.61 

.74 

.30 

.89 

.93 

1.06 

1.16 

1.29 

MAY    2  7 

.26 

.38 

.45 

.61 

.72 

.76 

.77 

.77 

.77 

.78 

.76 

.73 

JUN    27 

.19 

.27 

.35 

.49 

.60 

.90 

.92 

.92 

.92 

.92 

.92 

.92 

JUL    20 

.14 

.24 

.37 

.42 

.44 

.46 

.48 

.52 

.56 

.58 

.60 

.60 

JUL    25 

.27 

.41 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

SOUTH  DAKOTA 

HURON 

MAY      9 

.12 

.24 

.35 

.40 

.43 

.46 

.51 

.52 

.52 

.52 

.52 

.52 

MAY    12 

.17 

•  29 

.33 

.36 

.52 

.67 

.71 

.73 

.90 

.91 

•  92 

.92 

MAY    26 

•  19 

•  33 

.38 

.44 

.52 

.63 

.65 

.65 

.66 

.67 

•  67 

.67 

JUL      3 

•  17 

.32 

.37 

.41 

.55 

.86 

.89 

1.07 

1.13 

1.19 

1^30 

1.43 

JUL    26 

•  40 

.75 

.96 

1.10 

1.12 

1.13 

1.17 

1.17 

1.17 

1.19 

1.24 

1.31 

RAPID  CITY 

JUN    15 

.26 

.45 

.55 

.70 

1.00 

1.10 

1.20 

1.32 

1.72 

1,32 

2.05 

2.15 

JUL    14 

.23 

.40 

.42 

.45 

.49 

•  50 

.51 

.52 

.52 

•  52 

.52 

.52 

SIOUX  FALLS 

MAY    12 

.48 

.60 

.60 

.61 

.61 

•  62 

.63 

.63 

.63 

•  63 

.63 

.63 

JUN     9 

.26 

.49 

.50 

.50 

.50 

•  51 

.52 

.52 

.54 

•  54 

.54 

.54 

JUN    26 

.27 

.46 

.54 

.56 

.56 

•  59 

.64 

.78 

.76 

.73 

.73 

.78 

JUL     3 

.22 

.32 

.48 

.62 

.67 

.71 

.74 

.78 

1.16 

1.27 

1.31 

1.33 

SEP    19 

.21 

.30 

.40 

.54 

.67 

.74 

.81 

.87 

.39 

.90 

.90 

.90 

OCT     6 

.13 

.23 

.35 

.38 

.39 

.43 

.47 

.51 

.51 

•  52 

.52 

.54 

OCT    15 

.39 

.53 

.61 

.62 

.62 

.62 

.62 

.63 

.63 

.63 

.63 

.63 

TENNESSEE 

BRISTOL 

MAR    11 

.25 

.33 

.35 

.37 

.43 

.50 

.60 

.68 

.82 

.91 

1.02 

1.12 

MAY    15 

.35 

.47 

.47 

.47 

.51 

.53 

.55 

.56 

.56 

.56 

.56 

.56 

MAY    16 

.40 

.44 

.45 

.46 

.49 

.50 

.50 

.50 

.50 

.50 

.63 

.67 

JUN    26 

.26 

.26 

.28 

.28 

.28 

.28 

.26 

.28 

.28 

.30 

.30 

.30 

JUL     1 

.25 

.30 

.39 

.43 

.48 

.49 

.49 

.49 

.49 

.49 

.49 

.49 

JUL    20 

.26 

.42 

.46 

.54 

.57 

.60 

.60 

.75 

.82 

.35 

.85 

.85 

EXCESSIVE  SHORT  DURATION  RAINFALL 


Station  and  date 


TENNESSEE 
BRISTOL 
AUG   20 

CHATTANOOGA 
MAR     5 


JUN 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 


27 


KNOXVILLE 
MAR  12 
MAY 
JUN 
JUL 
JUL 
AUG 
AUG 
AUG 
SEP 

MEMPHIS 
MAR 
APR 
APR 
APR 
JUN 
JUN 
JUL 
JUL 
JUL 
JUL 
AUG 


NASHVILLE 
MAR 
MAR 
JUL 


n 


JUL 
JUL 
JUL 
AUG 
AUG 
SEP 


18 


ABILENE 
APR 


MAY  3 

JUN  1 

AUG  3 

AMAPILLO 

MAY  3 
JUN 

JUN  1 

JUN  1 

JUL  1 

AUG  1 

OCT  2 

AUSTIN 
APR 

MAY  2 

MAY  3 

JUN  1 

SEP  1 


JUN 
SEP 
SEP 


20 


CORPUS  CHRISTI 
JUN    17 
AUG    U 
OCT    lA 
OCT    22 


DALLAS 
APR 
APR 
APR 
JUN 
JUL 
AUG 
SEP 

EL  PASO 
MAY 


23 


FORT  WORTH 

APR  27 

APR  28 

JUL  14 

AUG  13 

AUG  30 

AUG  31 

SEP  12 


Maxiinuin  precipitation  in  inches 
(5  to  180  minutes) 


.56 

.43 

1.19 

.69 

.72 


.74 

1.04 

.69 

.36 


.76 

.45 

1.38 


.43 
1.11 
.77 
.61 
1.01 
.41 
.51 
.78 


.63 
1.18 


.91 

1.07 

.79 


1.16 

.54 
1.33 


.63 
1.13 


1.48 

1.11 


.81 
1.37 

.78 
1.62 

.78 
2.04 


1.28 
.62 

1.01 


.97 

1.07 


1.21 

.54 

1.35 


.87 
1.35 


.76 
1.88 
1.13 


.98 
1.11 


1.56 
.97 


1  .30 

1.17 

.89 


.96 

.72 

1  .95 


.56 

1.59 

.76 


1.26 
.85 


.89 

1.01 
1.01 


1.15 
.73 

1.29 
.55 

1.35 
.77 
.63 

1.17 


1.62 

1.12 
1  .73 


1.50 

.63 

1.16 


1.07 
1.76 
1  .01 


1.42 
.87 
.61 
.75 
.63 
.91 
1.02 
1.01 
.63 


.75 
1.33 


1.36 
.77 


.50 
1.20 


1.66 
1.19 
1.76 


1.50 
.63 


.45 
l.OB 
1.92 
1.05 
1.29 
.89 
.75 


1.63 
1.34 
1.55 

.81 
1.00 

.92 
1.09 


1.03 
.90 

2.15 
.93 
.94 
.55 
.66 
.78 
.56 

1.59 


1.65 
.87 
.61 


1.02 

1.01 

.64 


1.12 
2.03 
.50 
1.29 
.55 
.45 
.82 


1.67 
1.26 


2.22 
1.03 
.96 
.55 
.66 
.78 
.56 
1.59 
.76 
.82 


1.42 
.68 

1.38 

1.09 
.67 

1.19 
,66 
.52 
.81 


.89 
1.10 


.98 
1.31 
1.50 

.63 
1.16 


1.74 
1.42 
1  .81 
.90 
2.86 


1.03 
I.IO 


1.85 
.44 
.48 
.82 
.89 

.98 
1.49 
1.91 


1.07 

1.78 

.96 

.86 


.48 
1.08 
1.93 
1.06 
1.42 
.69 
.75 


1.65 
1.41 
1.68 


.55 
1.03 
1.93 
1.07 
1.57 
.89 
.75 


1.66 
1.55 
1.83 


1.23 

1.03 

2.24 

1.07 

.96 

.55 

.66 


2.33 
.88 
.61 
.75 

1.06 
.92 

1.05 

1.01 
.65 


1.44 
.70 


1.09 
.67 

1.20 
.66 
.52 
.81 


1.83 
1.49 
1.84 


1.12 

1.10 


1.99 
.61 
.48 
.82 
.90 


1.56 
1.92 


.55 
1.08 
2.25 
1.10 
1.59 
.89 
.75 


1.67 
1.68 


1.00 

.92 

1.13 


YEAR 

1963 

Station  and  date 

(5  to  180  minutes) 

1 

5 

10 

IS 

20 

30 

45 

60 

80 

100 

120 

150 

leo 

TEXAS 

GALVESTON  U 

JUN    20 

.19 

.34 

.41 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

.42 

JUN    21 

.33 

.56 

.79 

1.01 

1.30 

1.55 

1.71 

1.73 

1.75 

1.76 

1.B2 

1.83 

JUL    26 

.55 

.72 

.74 

.75 

.78 

.62 

.66 

.89 

.89 

.89 

.91 

.95 

SEP     6 

.40 

.61 

.60 

1.00 

1.13 

1.15 

1.17 

1.17 

1.17 

1.17 

1.17 

1.17 

SEP    17 

.13 

.24 

.31 

.39 

.52 

.72 

1.00 

1  .15 

1.31 

1.41 

1.46 

1.48 

SEP    19 

.30 

.39 

.44 

.46 

.51 

.51 

.51   .51   .51 

.51 

.51 

.51 

SEP    19 

.28 

.50 

.65 

.81 

.99 

.99 

.99 

,99 

.99 

.99 

.99 

.99 

NOV     5 

.31 

.59 

.80 

.93 

1.20 

1.52 

1.85 

1.85 

1.85 

1.85 

1.95 

1.97 

NOV     8 

.19 

.34 

.50 

.62 

.72 

.77 

.85 

.91 

.96 

.98 

.99 

1.00 

DEC    20 

.16 

.27 

.41 

.48 

.69 

.76 

.76 

.8M 

.9K 

1.00 

I.IJ 

1.2L 

HOUSTON  U 

JAN    11 

.32 

.34 

.35 

.35 

.35 

.39 

.39 

.39 

.54 

.58 

.59 

.59 

MAY    22 

.33 

.48 

.59 

.80 

1.18 

1.58 

2.25 

2.71 

2.82 

2,83 

2.94 

2.95 

MAY    28 

.39 

.61 

.73 

.85 

1.02 

1.04 

1.04 

1  .04 

1.04 

1,04 

1.04 

1.04 

JUN    16 

.25 

.46 

.65 

.80 

.93 

.95 

.97 

.97 

.98 

,99 

.99 

1.01 

JUN    22 

.20 

.38 

.50 

.56 

.63 

.78 

.96 

1.01 

1.03 

1,03 

1.07 

1.07 

JUN    24 

.31 

.51 

.62 

.77 

.95 

1.00 

1.01 

1  .03 

1.03 

1,04 

1.05 

1.05 

JUN    26 

.43 

.70 

.87 

1.01 

1.15 

1.28 

1.36 

1.39 

1,39 

1.39 

1.39 

1.39 

JUN    28 

.35 

.52 

.67 

.79 

.95 

1.02 

1.05 

1.05 

1,06 

1.07 

1.07 

1.07 

JUN    29 

.26 

.47 

.60 

.66 

.71 

.72 

.73 

.73 

,73 

.74 

.78 

.76 

JUN    30 

.23 

.31 

.33 

.35 

.37 

.63 

.58 

.68 

,68 

.69 

.70 

.70 

JUL     2 

.27 

.43 

.49 

.50 

.51 

.51 

.51 

.51 

,52 

.52 

.62 

.52 

AUG    19 

.28 

.43 

.61 

.71 

.84 

.89 

.90 

.90 

.90 

.90 

.90 

.90 

AUG    30 

.20 

.33 

.41 

.43 

.46 

.46 

.47 

.47 

.47 

.47 

.47 

.47 

SEP    13 

.60 

1.20 

1.46 

1.68 

1.92 

2.13 

2.25 

2.28 

2.29 

2.29 

2.29 

2.29 

SEP    19 

.22 

.40 

.50 

.61 

.75 

1.02 

1.29 

1  .44 

1.47 

1.47 

1.43 

1.51 

LAREDO 

FEB    11 

.25 

.50 

.55 

.77 

.90 

.92 

.93 

.93 

.93 

.93 

.93 

.93 

MAY     6 

.55 

.90 

1.20 

1.40 

1.75 

1.90 

1.90 

1.92 

1.92 

1.92 

1.92 

1.92 

JUN    17 

.35 

.65 

.90 

1.25 

1.55 

1.53 

1.68 

1.69 

1.77 

1.33 

1,94 

2.15 

JUN    17 

.30 

.50 

.55 

.59 

.82 

1.02 

1.20 

1.45 

1.15 

1.74 

2.05 

2.25 

SEP    13 

.25 

.38 

.45 

.50 

.75 

.75 

.80 

.83 

.83 

.33 

.83 

.85 

NOV    2  7 

.16 

.31 

.36 

.41 

.50 

.53 

.64 

.67 

.66 

.59 

.70 

.72 

LUBBOCK 

MAY     5 

.20 

.32 

.42 

.46 

.50 

.54 

.57 

.62 

.69 

.72 

.80 

1.24 

MAY    21 

.25 

.50 

.70 

.90 

1.10 

1.40 

1.61 

1.68 

1.78 

1.86 

1.94 

1.94 

MAY    31 

.16 

.34 

.36 

.47 

.54 

.88 

1.06 

1.53 

1.62 

1.95 

2.09 

2.25 

JUN    13 

.26 

.38 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.46 

.46 

.45 

AUG    18 

.28 

.44 

.60 

.72 

.62 

.90 

.92 

.93 

.93 

.93 

.94 

.94 

AUG    30 

.24 

.34 

.40 

.48 

.66 

.70 

.74 

.77 

.78 

.78 

.88 

1.04 

SEP     2 

.37 

.41 

.43 

.45 

.49 

,50 

.55 

.56 

.56 

.55 

.56 

.56 

MIDLAND 

MAY    15 

.21 

.33 

.40 

.52 

.52 

.72 

.74 

.75 

.78 

.78 

.78 

.78 

MAY    22 

.32 

.46 

.60 

.64 

.70 

.76 

.77 

.80 

.80 

.82 

.83 

.64 

JUN    19 

.44 

.77 

1.02 

1.12 

1.18 

1.22 

1.25 

1.29 

1.37 

1.43 

1.60 

1.53 

JUL    28 

.36 

.52 

.59 

.56 

.78 

.90 

.94 

.95 

.96 

.96 

.96 

.96 

PORT  ARTHUR 

JAN    17 

.16 

.30 

.33 

.44 

.51 

.56 

.66 

.77 

.87 

1.07 

1.25 

1.32 

JAN    19 

.31 

.42 

.49 

.50 

.60 

.77 

.85 

1,10 

1.37 

1.54 

1.72 

2.11 

JUN    17 

.19 

.34 

.40 

.44 

.47 

.49 

.50 

,52 

.52 

.52 

.52 

.52 

JUN    23 

.20 

.30 

.37 

.38 

.39 

.40 

.40 

,40 

.40 

.40 

.40 

.40 

JUN    24 

.33 

.50 

.53 

.66 

.66 

.56 

.56 

.55 

.66 

.66 

.65 

.66 

JUL    23 

.23 

.38 

.42 

.51 

.70 

.73 

.73 

.73 

.73 

.73 

.73 

.73 

JUL    26 

.49 

.95 

1.09 

1.11 

1.12 

1.14 

1.15 

1  .15 

1.15 

1.15 

1.15 

1.15 

JUL    26 

.26 

.41 

.53 

.54 

.74 

1.17 

1.28 

1.35 

1.37 

1.40 

1.43 

1.47 

AUG    31 

.25 

.34 

.40 

.42 

.49 

.54 

.55 

.55 

.56 

.55 

.55 

.56 

SEP    14 

.30 

.56 

.73 

.80 

.97 

1.14 

1.15 

1  .15 

1.15 

1.15 

1.15 

1.15 

SEP    17 

.27 

.36 

.44 

.50 

.70 

.89 

1.10 

1.35 

1.54 

1.81 

2.16 

2.44 

SEP    17 

.15 

.25 

.35 

.43 

.59 

.83 

I. 11 

1.46 

1.66 

1.78 

2.04 

2.26 

SEP    17 

.27 

.47 

.63 

.76 

1.12 

1.61 

2.04 

2.48 

2.88 

3.09 

3.22 

3.63 

SEP    18 

.21 

.32 

.45 

.48 

.55 

.56 

.56 

.56 

.56 

.56 

.56 

.56 

NOV     5 

.54 

.69 

.61 

.81 

.83 

.86 

.91 

.97 

1.02 

1.03 

1.17 

1.31 

NOV     8 

.14 

.21 

.31 

.40 

.56 

.86 

1.08 

1  .29 

1.49 

1.73 

2.05 

2.43 

SAN  ANGELO 

MAY    19-20 

.38 

.75 

.93 

1.06 

1.26 

1.37 

1.42 

1.48 

1.66 

1.62 

1.73 

1.85 

MAY    22 

.37 

.55 

.63 

.78 

.91 

.93 

.95 

.97 

1.03 

1.09 

1.26 

1.36 

JUN    11 

.21 

.40 

.45 

.57 

.74 

.91 

.99 

1.00 

1.00 

1.00 

1.00 

1.00 

JUN    19 

.15 

.30 

.32 

.37 

.42 

.42 

.43 

.43 

.44 

.44 

.45 

.46 

Aug   14 

.18 

.29 

.39 

.49 

.64 

.78 

.86 

.88 

.92 

.97 

1.00 

1.02 

NOV    19 

.23 

.35 

.36 

.41 

.47 

,46 

.49 

.51 

.63 

.63 

.56 

.67 

SAN  ANTONIO 

FEB    10 

.31 

.43 

.45 

.45 

.46 

,49 

.51 

.51 

.51 

.53 

.53 

.56 

MAY     5 

.34 

.57 

.86 

1.01 

1.37 

1,76 

2.12 

2.29 

2.35 

2.37 

2.40 

2.41 

JUN    24 

.26 

.50 

.65 

.80 

1.01 

1,07 

1.08 

1.09 

1.09 

1.09 

1.09 

1.09 

OCT    24 

.26 

.34 

.47 

.54 

.63 

,84 

.91 

.98 

1.07 

1.12 

1.46 

1.62 

VICTORIA 

APR    30 

.25 

.43 

.45 

.47 

.55 

,64 

.70 

.71 

.73 

.73 

.73 

.73 

MAY    22 

.50 

.65 

.75 

.79 

.95 

1,05 

1.10 

1.13 

1.15 

1.15 

1.17 

1.17 

JUN    25 

.45 

.75 

.79 

.83 

.85 

1,05 

1.32 

1.43 

1.49 

1.50 

1.50 

1.65 

JUN    27 

.40 

.65 

1.00 

1.23 

1.35 

1,40 

1.43 

1.43 

1.43 

1.43 

1.43 

1.43 

AUG    21 

.35 

.65 

.90 

1.05 

1.40 

1,45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.46 

AUG    2  5 

.27 

.42 

.51 

.53 

.55 

.55 

.55 

.56 

.65 

.65 

.55 

.65 

AUG    30 

.20 

.35 

.45 

.48 

.50 

.50 

.50 

.50 

.50 

.60 

.60 

.50 

OCT    25 

.20 

.32 

.35 

.41 

.57 

.72 

.77 

.80 

.80 

.80 

.60 

.80 

WACO 

MAR    10 

.33 

.54 

.56 

.60 

.55 

.58 

.70 

.72 

.72 

.72 

.72 

.72 

APR    28 

.34 

.44 

.53 

.55 

.93 

.95 

.95 

.95 

.95 

.96 

.95 

1.16 

MAY     6 

.55 

1.00 

1.35 

1.73 

12.48 

2.78 

2.88 

2.88 

2.36 

2.88 

2.38 

2.38 

MAY    28 

.55 

1.10 

1.20 

1.25 

1.35 

1.35 

1.36 

1  .37 

1.39 

1.41 

1.42 

1.44 

JUN    16 

.17 

.31 

.37 

.42 

.45 

,47 

.51 

.52 

.53 

.65 

.65 

.73 

JUN    26 

.25 

.32 

.35 

.37 

.40 

,43 

.43 

.45 

.46 

.46 

.46 

.45 

OCT    23 

.30 

.50 

.55 

.57 

.60 

,50 

.60 

.60 

.60 

.62 

.71 

.72 

WICHITA  FALLS 

MAR    30 

.30 

.44 

.50 

.56 

.71 

,60 

.60 

.80 

.81 

.91 

1.01 

1.15 

MAY     4 

.26 

.43 

.53 

.55 

.55 

.59 

.73 

.97 

1.11 

1.46 

1.46 

1.45 

MAY    19 

.20 

.32 

.43 

.52 

.61 

.63 

.53 

.63 

.63 

.63 

.53 

.63 

JUL    13 

.21 

.31 

.41 

.52 

.74 

1.02 

1.34 

1.94 

M 

M 

M 

M 

JUL    29 

.31 

.51 

.71 

.73 

.74 

.74 

.74 

.74 

.74 

.74 

.74 

.74 

AUG    30 

.21 

.37 

.49 

.53 

.55 

.55 

.58 

.59 

.61 

.62 

.72 

.76 

SEP     6 

.22 

.41 

.53 

.60 

,66 

.69 

.70 

.70 

.70 

.70 

.70 

.70 

UTAH 

MILFORD 

(ONE 

M     No  record 


EXCESSIVE  SHORT  DURATION  RAINFALL 


Station  and  date 


UTAH 
SALT  LAKE  CITY 

WENDOVER 

VERMONT 

BURLINGTON 
JUL  30 
AUG  4 
AUG      7 

VIRGINIA 

LVNCHBURG 
JUL    28 
SEP     5 

NORFOLK 
JUN  3 
JUN  14 
JUL  28 
AUG  13 
AUG    23 

RICHMOND 

JUN     7-  8 
JUN    20 
AUG    11 
Aug    2 1 

ROANOKE 

WASHINGTON 

OLYMPIA 

SEATTLE  U 

SPOKANE 

STAMPEDE  PASS  R 


TATOOSH  ISLAND  R 
OCT     13 


WALLA  WALLA  U 


WEST  INDIES 


MAY 

1 

MAY 

25 

JUN 

28 

SEP 

5 

SEP 

7 

WEST 

VIRGINI 

BECKLE 

Y 

JUL 

22 

SEP 

12 

CHARLESTON 

MAY 

10 

MAY 

17 

JUL 

29 

AUG 

4 

AUG 

7 

ELKINS 

MAR 

19 

JUN 

9 

JUN 

20 

JUL 

2 

JUL 

20 

JUL 

28 

HUNTINGTON 

MAY 

17 

JUL 

29 

AUG 

7 

AUG 

19 

SEP 

12 

PARKERSBURG  U 

MAR 

19 

JUN 

28 

JUN 

29 

JUN 

30 

JUL 

19 

JUL 

20 

JUL 

28 

SEP 

12 

WISCONSIN 

GREEN 

BAY 

JUN 

27 

JUL 

21 

LA  CROSSE 

JUN 

8 

JUL 

18 

JUL 

30 

AUG 

2 

AUG 

23 

MaximaK  predpitaitiaB  in  inchai 
(5  to  180  minutaa) 


«ONE 
(ONE 


.44 
.40 


<ONE 
«ONE 
<ONE 
40NE 


70 
(ONE 


.97 

1.08 

.53 

.53 

.64 

.64 

1.03 

1.15 

.51 

.53 

.50 

.50 

.41 

.43 

.89 

1.10 

.50 

.61 

1,09 
.62 


.44 

.48 

.37 

.39 

.44 

.46 

.42 

.53 

1.00 

1.17 

.63 
.61 

1.09 


1.23 
.70 


1.33 
.70 


.52 

.53 

.41 

.41 

.49 

.49 

.58 

.58 

1.29 

1.30 

.68 
.62 

1.09 


1.12 
.62 


.72 

1.59 

.70 


1.09 
.86 
.89 


1.14 
.86 
.89 


.73,      ,74 

.7e[      .35 
1.79    1.82 


1.29 
.88 


1.18 
1.00 


.58 

1.31 


1.02 
.65 
.28 


1.20 
1.00 


1.15 
.66 
.28 


1.23 
1.00 


Station  and  data 


WISCONSIN 
MADISON 

MAY  9 

JUN  5 

JUN  7 

JUN  27 

SEP  12 

MILWAUKEE 
JUN     8 


CASPER 
JUL 


CHEYENNE 
SEP 


SHERIDAN 
SEP    1 


CORRECTIONS 
FLORIDA 


MaxiBM^  prwhpititna  in  im  hi 
(S  to  180  mimrtaa) 


ORLANDO 

AUG    24,  1962 
SEP     7,  1962 

TALLAHASSEE 

MAR    21,  1962 

WEST  PALM  BEACH 
AUG    28,  1962 


ATHENS 

AUG    13,  1962 

ROME 

JUN    23,  1962 

VALDOSTA 

FEB    19,  1962 

INDIANA 

EVANSVILLE 

MAY    26,  1962 

SEP     3,  1962  E 

SEP    14,  1962 

KANSAS 

DODGE  CITY 

JUL    17,  1962 

TOPEKA 

MAY    28,  1962 


NEW  ORLEANS 

JAN    22,  1953 


NEW  ORLEANS  AUOUBOf) 
APR    26,  1962 


SHREVEPORT 

APR    27,  1962 


GRAND  RAPIDS 
APR    28,  1962 

MISSISSIPPI 

VICKS8URG  U 

JAN    14,  1962 
APR    11,  1962 


KANSAS  CITY 

JUL    11,  1962 

NORTH  CAROLINA 

CAPE  HATTERAS  R 
APR  11,  1962 
JUN  14,  1962 
JUN  29,  1962 
NOV  3,  1962 
NOV     9,  1962 

GREENSBORO 

JUN     2,  1962 

OREGON 

ASTORIA 


8,  1962 


.52 

1.00 


.44 

1.17 

.56 


,62 
1,22 


1,15 

,92 

1  .09 


30   .30 
1.75  2.15 
,92 
1.22 
.57 


1.11 

.57 

1,35 
1,07 

,66 
1,32 


,73 
1.68 


,95 
1,02 


1,19 
,65 


.73 
1.37 
1,21 


.86 

1,81 

.98 


1.20 
.71 


.75 
1.37 
1.24 


.30 
2.27 


.52 

.52 

.01 

1.06 

.88 

1  .08 

.74 

.75 

3  1.25  1.50 


.31 


1,06 
.80 


1,25 
1,12 


1,6 
,83 


1,13 
2.43 


1,51 

1,13 

,86 

1,71 

1.20 


1.1 
2.57 


1,23 
,57 


1.23 
.57 


.52 

1.20 
1,70 


,30 
3,13 

,98 

1,23 

.57 


.52 
1.26 

1.30 


.75 


1.20 
.75 


2.01 
1.36 

,76 
1,37 
1,24  1.24 


1.20 
.76 


1.20 
.76 


3.40 
1.40 


1.43 


1.00 
1.85 
1.00 


.36 

1.74 


1.20 
2.78 


2.05 
1.46 
1  .11 


1.00 
2.02 
1.00 


1.00  1.00 
2.04  2.04 
1.00  1.00 


.36 

1.75 
.89 


1.74  1.74I  1.74 
,94  I. 01  1.28 

.36 

1.75  1 
.91 


1.21 
3.78 


1.21 
3.98 


1.23 

4.20 


1.55 

2.48 


2.74 
1,74 
1,82 
2,53 
1.50 


2.97 
1.77 


2.65 
1.60 


S   Record  began  Hay  15,  1963 


51   ,77{1,00  1,13  1.24  1.40  1.50  1.60  1.90  2.00  2.10 
E   Estimated 


EXCESSIVE  SHORT  DURATION  RAINFALL 


YEAR  1963 


Hw4_ 

(5  to  180  minutes) 

S 

10 

IS 

20 

30 

45 

60 

BO 

100 

120 

150 

180 

CORRECTIONS 

TENNESSEE 

KNOXVILLE 

JUL    25,  1962 

.26 

.35 

.52 

,68 

1.02 

1.26 

1.52 

1.94 

1.95 

1.95 

1.95 

1.95 

TEXAS 

ABILENE 

AUG    31,  1962 

.18 

.22 

.36 

.43 

.62 

.73 

.90 

.92 

.98 

1.17 

1.20 

1.20 

AMAPILLO 

JUN    18,  1962 
AUG    13,  1962 

.30 
.l* 

.60 
.19 

.80 
.25 

1.00 
.30 

1.60 
.48 

1.78 
.73 

1.94 
.96 

2.14 
1.11 

2.29 
1.16 

2.79 
1.20 

2.81 
1.23 

2.81 
1.32 

FO»T  WORTH 

APR    22,    1962 

.32 

.60 

.72 

.95 

1.12 

1.40 

1.67 

1  .85 

1.87 

1.87 

1.90 

1.92 

WEST  VIRGINIA 

ELKINS 

OCT     4,  1962 

.20 

.25 

.30 

.38 

.60 

.71 

.74 

.74 

.80 

.87 

.88 

.88 

WEST  INDIES 

SAN  JUAN 

MAR    20,  1962 
MJY     1,  1962 
HAY    21;    1962 

.28 
.18 
.21 

.55 
.29 
.29 

.75 
.41 
.50 

.83 
.58 
.57 

1.30  1.65 
.82  1.04 
.61   .69 

1.80 

1.11 

.69 

1.82 

1.21 

.71 

1.83 

1.23 

.71 

1.83 
1.26 

.71 

1.83 

1.29 

.73 

1.83 

1.30 

.73 

Data  from  airport  unless  otherwise  specified. 
U  indicates  Urban,  R  indicates  Rural,  sites. 

•   Maximum  of  record  for  this  duration  and  station.   Period  of  record 
that  compiled  in  Weather  Bureau  Technical  Paper  No.  2,  revised,  plu 
1962  and  1963  data.   New  records  are  denoted  only  for  5,  10,  15,  30 
60,  120,  and  180  minutes.   The  continuity  of  record  at  stations  tha 
have  changed  location  is  described  on  page  2  of  the  above  reference 

IS 

t 

Maxima  of  record,  as  published  in  Weather  Bureau  Technical  Paper  No.  2 
revised,  were  exceeded  in  1962  at  the  following  stations  for  the  dura- 
tions shown.   The  new  record  and  date  are  shown  opposite  each  duration 
for  which  record  was  exceeded: 

Red  Bluff,  California 

10  minute  duration  .77  on  October  12 
15   "       "      .98  on  October  12 

Moline,  Illinois 

5  minute  duration  .68  on  July  24 
10    '■        ■'     1.01  on  July  24 

Evansvllle.  Indiana 

5  minute  duration  .75  on  May  26 

Des  Moines,  Iowa 

5  minute  duration  1.20  on  June  10 
10    "       "     1.46  on  June  10 
15   "       "      1.48  on  June  10 

Dodge  City,  Kansas 

5  minute  duration  .70  on  September  16 

Goodland,  Kansas 

5  minute  duration  .50  on  May  17 

Wichita,  Kansas 

5  minute  duration  .80  on  July  29 
10    "        ■■     1.34  on  July  23 

Baton  Rouge,  Louisiana 

120  minute  duration  3.80  on  April  27 
180    ■'        "      4.80  on  April  27 

Caribou,  Maine 

30  minute  duration  .97  on  July  9 

Marquette,  Michigan 

10  minute  duration  1.05  on  September  13 

Muskegon,  Michigan 

10  minute  duration  .71  on  September  13 
15   ■■       "     1.00  on  September  13 
30   "       ■•     1.30  on  September  13 

St.  Joseph, 

Mlsso 

uri 

3.98  on  May  19 
5.24  on  May  19 
5. 55  on  May  19 


Columbus,  Ohio 

10  minute  duration  1.06  on  August 

4 

Astoria,  Oregon 

10  minute  duration  .47 
15    ■■        ■■      .77 
30    "        "     1.13 
60    "       "     1.40 
120    "        "     1.90 
180   ■■       ■■     2.10 

on  October 
on  October 
on  October 
on  October 
on  October 
on  October 

8 
8 
8 
8 
8 
8 

Allentown,  Pennsylvania 

10  minute  duration  .86 
15   '•       "     1.08 

on  June  15 
on  June  15 

Nashville,  Tennessee 

180  minute  duration  4.12  on  December  13 

Fort  Worth,  Texas 

10  minute  duration  1.10  on  June  27 

Milford,  Utah 

5  minute  duration  .30  on  December  28 
ISO   "       ■■     1.09  on  December  28 


Statiaa  «xk1  date 


Maximum  precipitetion  in  indiAS 
(5  to  180  minutes) 


Salt  Lake  City  AP, 

Utah 

5  minute  duration  .50 

on 

July 

13 

10 

.92 

on 

July 

13 

15 

1.26 

on 

July 

13 

30    " 

1.39 

on 

July 

13 

60 

1.94 

on 

July 

13 

120 

1.99 

on 

July 

13 

180 

1.99 

on 

July 

13 

Huntington,  West  V 

rginla 

5  minute  durat 

ion  .77 

on 

July 

1 

1.13    on  July  1 

1.45    on   July  1 

2.40    on   July  1 

2.79    on   July  1 


SUNSHINE,  AMOUNT  AND  PERCENT 


January 

February 

March 

April 

May 

June 

July 

August 

Saptember 

Octobar 

Novambar 

Daoambar 

Annual 

» 

• 

JO 

je 

_a 

HouiB 

j  Percent 
of  poBsii 

Hours 

Percent 
of  posBil 

Hours 

0  S 
«  n 

Si  a 

£  "o 

Hours 

Percent 
of  possii 

S 

I 

X 

Percent 
of  poBsi): 

3 

0 

X 

§  a 

<S  "o 

Hours 

Percent 
of  poBSit 

B 

3 

f  1 
S  I 
(2  ~o 

c 

3 

0 

X 

Percent 
of  possii: 

Houra 

Percent 
of  possih 

g 

3 

0 

X 

Percent 
of  possil 

Hours 

Percent 
of  poBSil: 

Hours 

Percent 
of  poaall: 

122 

39 

172 

56 

244 

66 

230 

59 

287 

67 

246 

57 

255 

58 

318 

77 

242 

65 

307 

87 

163 

52 

186 

60 

2772 

62 

119 

37 

178 

58 

240 

64 

212 

54 

262 

61 

270 

63 

290 

67 

297 

72 

233 

63 

288 

82 

177 

56 

196 

63 

2842 

62 

53 

26 

53 

44 

175 

48 

224 

51 

318 

59 

205 

36 

283 

50 

238 

49 

170 

44 

100 

32 

135 

62 

32 

18 

1986 

45 

33 

15 

41 

15 

128 

35 

204 

47 

268 

51 

147 

27 

152 

28 

223 

47 

49 

13 

81 

26 

74 

31 

39 

19 

1439 

37 

32 

16 

101 

42 

152 

41 

173 

38 

179 

31 

159 

25 

174 

28 

72 

14 

198 

51 

110 

37 

113 

59 

36 

27 

1499 

33 

268 

84 

276 

90 

332 

90 

344 

88 

368 

85 

427 

99 

404 

92 

323 

78 

333 

90 

308 

88 

272 

87 

301 

97 

3956 

89 

255 

81 

264 

86 

315 

85 

298 

76 

380 

88 

399 

92 

343 

78 

276 

66 

309 

83 

286 

82 

229 

74 

284 

93 

3638 

82 

267 

83 

279 

90 

313 

84 

338 

87 

368 

86 

420 

98 

339 

78 

268 

65 

311 

84 

305 

86 

269 

85 

295 

94 

3772 

85 

272 

85 

290 

94 

354 

95 

350 

90 

389 

91 

423 

99 

410 

94 

364 

88 

331 

89 

286 

81 

262 

83 

305 

98 

4036 

91 

173 

55 

169 

55 

242 

65 

193 

49 

254 

58 

287 

66 

296 

67 

312 

75 

236 

64 

317 

90 

217 

70 

189 

62 

2885 

65 

156 

50 

185 

60 

274 

74 

224 

57 

317 

73 

350 

81 

284 

64 

302 

73 

262 

70 

305 

87 

190 

61 

179 

58 

3028 

67 

179 

60 

125 

42 

174 

47 

221 

55 

183 

41 

321 

71 

315 

69 

182 

43 

195 

52 

145 

42 

126 

42 

162 

56 

2328 

52 

219 

71 

187 

62 

308 

83 

291 

74 

378 

86 

410 

93 

445 

100 

398 

95 

319 

86 

263 

75 

117 

38 

47 

15 

3382 

76 

218 

69 

218 

71 

323 

87 

295 

75 

223 

52 

241 

56 

386 

88 

350 

84 

299 

80 

249 

71 

227 

73 

282 

92 

3311 

74 

235 

78 

193 

64 

244 

66 

231 

58 

312 

70 

406 

90 

442 

97 

396 

93 

307 

82 

258 

75 

148 

49 

103 

36 

327  5 

73 

172 

56 

169 

56 

255 

69 

249 

63 

339 

77 

429 

97 

451 

100 

387 

92 

306 

82 

272 

78 

108 

36 

53 

19 

3190 

72 

215 

67 

211 

68 

289 

78 

308 

79 

236 

55 

207 

48 

308 

71 

301 

73 

269 

72 

239 

68 

231 

73 

278 

89 

3092 

70 

168 

55 

188 

62 

294 

79 

272 

69 

249 

57 

344 

78 

348 

77 

287 

68 

290 

78 

235 

68 

135 

44 

222 

74 

3032 

68 

229 

76 

215 

72 

282 

76 

310 

78 

301 

67 

324 

72 

341 

75 

267 

63 

314 

84 

286 

83 

255 

85 

221 

76 

3345 

75 

168 

56 

219 

73 

236 

64 

193 

49 

333 

75 

306 

69 

357 

79 

230 

54 

303 

81 

259 

75 

215 

71 

186 

63 

3005 

68 

243 

80 

239 

79 

295 

80 

336 

85 

306 

69 

362 

82 

351 

78 

303 

72 

314 

84 

273 

79 

272 

89 

238 

80 

3532 

79 

174 

59 

178 

60 

201 

54 

284 

71 

291 

65 

273 

60 

360 

78 

315 

74 

254 

68 

281 

82 

117 

40 

159 

56 

2887 

65 

188 

63 

200 

67 

219 

59 

271 

68 

308 

69 

285 

63 

338 

74 

312 

73 

240 

64 

289 

82 

132 

44 

185 

65 

2967 

66 

177 

58 

162 

54 

230 

62 

275 

69 

287 

65 

303 

68 

345 

76 

316 

75 

231 

62 

287 

83 

161 

47 

177 

60 

2951 

62 

183 

56 

192 

62 

275 

74 

331 

86 

310 

73 

287 

68 

311 

88 

192 

60 

200 

63 

190 

59 

190 

61 

305 

82 

331 

85 

338 

80 

293 

69 

293 

68 

286 

70 

185 

50 

265 

75 

197 

62 

189 

60 

3062 

69 

260 

78 

247 

78 

333 

89 

329 

86 

339 

82 

281 

69 

286 

68 

272 

68 

204 

55 

268 

75 

195 

59 

211 

64 

3225 

73 

198 

60 

165 

52 

237 

64 

301 

78 

287 

68 

241 

58 

253 

59 

265 

65 

170 

46 

264 

74 

189 

59 

156 

48 

2726 

61 

185 

56 

175 

54 

294 

79 

318 

83 

287 

69 

249 

61 

294 

70 

258 

64 

152 

41 

227 

63 

167 

51 

208 

64 

2814 

63 

130 

40 

187 

60 

213 

57 

304 

78 

342 

81 

246 

58 

302 

70 

294 

72 

218 

59 

►  300 

85 

167 

52 

147 

46 

2850 

63 

198 

60 

185 

59 

225 

61 

285 

74 

342 

81 

343 

82 

297 

70 

318 

78 

248 

67 

267 

75 

193 

60 

152 

47 

3053 

69 

150 

47 

196 

64 

260 

70 

276 

71 

323 

75 

266 

62 

315 

72 

331 

80 

252 

68 

326 

93 

209 

67 

206 

67 

3110 

70 

160 

50 

197 

64 

237 

64 

243 

62 

289 

67 

247 

58 

300 

69 

305 

74 

228 

62 

318 

90 

222 

71 

200 

64 

2946 

66 

163 

51 

174 

56 

266 

72 

282 

72 

312 

73 

257 

60 

303 

70 

313 

76 

224 

60 

302 

86 

216 

68 

198 

63 

3010 

68 

188 

55 

194 

60 

135 

36 

140 

37 

119 

29 

122 

31 

170 

42 

128 

32 

121 

33 

120 

33 

143 

43 

119 

35 

1699 

38 

185 

54 

226 

71 

164 

44 

200 

53 

266 

65 

287 

71 

303 

73 

294 

74 

253 

69 

256 

71 

184 

55 

210 

62 

2828 

64 

216 

63 

244 

76 

262 

70 

245 

65 

292 

72 

316 

79 

333 

81 

330 

83 

266 

72 

261 

72 

271 

81 

227 

67 

3263 

73 

194 

57 

231 

72 

186 

50 

152 

40 

194 

48 

236 

58 

269 

65 

247 

62 

159 

44 

225 

68 

229 

68 

172 

59 

166 

57 

242 

65 

214 

53 

456 

64 

264 

57 

441 

94 

374 

87 

266 

71 

177 

52 

96 

33 

114 

41 

2982 

63 

148 

51 

150 

51 

276 

75 

181 

45 

279 

61 

241 

53 

450 

97 

335 

78 

238 

64 

242 

71 

120 

41 

98 

35 

2758 

62 

208 

60 

208 

68 

245 

66 

245 

62 

275 

63 

346 

79 

334 

75 

318 

76 

267 

72 

299 

86 

175 

57 

215 

72 

3135 

70 

42 

274 

68 

258 

57 

344 

76 

312 

68 

229 

53 

219 

59 

215 

62 

129 

43 

286 

55 

2646 

55 

121 

41 

163 

55 

176 

48 

270 

67 

311 

69 

314 

69 

333 

72 

264 

62 

228 

61 

227 

66 

150 

51 

177 

62 

2734 

60 

168 

56 

186 

50 

264 

66 

281 

63 

363 

80 

327 

7? 

279 

65 

269 

72 

265 

77 

151 

51 

178 

62 

2838 

62 

122 

41 

156 

52 

156 

54 

262 

67 

298 

67 

359 

80 

369 

81 

334 

79 

322 

86 

288 

83 

182 

61 

211 

73 

3059 

69 

151 

50 

173 

57 

200 

54 

254 

64 

323 

73 

376 

85 

354 

79 

324 

77 

269 

72 

307 

88 

139 

46 

161 

54 

3031 

67 

94 

31 

135 

45 

129 

35 

222 

56 

312 

70 

354 

78 

361 

79 

283 

66 

290 

78 

269 

78 

138 

46 

125 

43 

2712 

59 

179 

59 

204 

68 

185 

50 

257 

65 

303 

68 

325 

73 

329 

72 

274 

65 

273 

73 

276 

80 

167 

56 

165 

57 

2937 

65 

141 

47 

175 

59 

198 

53 

263 

66 

305 

68 

389 

86 

364 

80 

287 

67 

256 

69 

279 

81 

163 

55 

184 

64 

3004 

66 

119 

40 

149 

50 

203 

55 

208 

52 

202 

45 

313 

69 

333 

72 

234 

55 

205 

55 

250 

73 

146 

49 

156 

55 

2518 

56 

148 

50 

166 

56 

236 

64 

188 

47 

239 

53 

310 

68 

333 

72 

216 

50 

214 

57 

217 

63 

218 

74 

167 

59 

2652 

59 

164 

54 

200 

67 

257 

69 

273 

69 

252 

57 

287 

64 

301 

66 

274 

65 

233 

62 

286 

83 

231 

77 

163 

56 

2921 

66 

75 

267 

72 

310 

78 

266 

60 

319 

72 

365 

81 

304 

72 

293 

78 

292 

84 

236 

77 

202 

68 

3326 

74 

141 

46 

180 

60 

224 

60 

259 

65 

236 

53 

331 

74 

341 

75 

295 

70 

225 

60 

277 

80 

200 

66 

181 

62 

2890 

64 

183 

60 

195 

65 

230 

62 

256 

65 

215 

49 

314 

71 

343 

76 

316 

75 

245 

66 

269 

77 

210 

69 

167 

56 

2943 

66 

152 

50 

148 

49 

175 

47 

226 

57 

267 

60 

270 

61 

289 

64 

267 

63 

242 

65 

300 

86 

142 

47 

158 

53 

2636 

59 

111 

34 

188 

60 

219 

59 

233 

60 

272 

64 

245 

58 

218 

51 

248 

61 

173 

47 

275 

77 

128 

40 

136 

43 

2445 

55 

142 

44 

203 

63 

257 

69 

209 

54 

300 

70 

319 

75 

321 

74 

328 

79 

233 

63 

312 

88 

195 

62 

178 

57 

2997 

67 

134 

46 

171 

58 

223 

fin 

237 

59 

276 

61 

288 

62 

307 

66 

239 

55 

224 

60 

252 

74 

89 

31 

155 

58 

2595 

58 

160 

53 

152 

50 

225 

61 

296 

75 

286 

64 

290 

65 

369 

81 

304 

72 

225 

60 

294 

85 

179 

59 

187 

64 

2967 

67 

140 

49 

140 

58 

194 

54 

240 

62 

275 

63 

279 

63 

289 

65 

273 

66 

209 

58 

252 

76 

85 

30 

151 

55 

2527 

59 

165 

56 

191 

64 

227 

61 

248 

62 

300 

66 

315 

69 

314 

68 

278 

65 

239 

64 

280 

82 

100 

34 

167 

59 

2824 

63 

125 

42 

152 

51 

220 

59 

271 

68 

291 

65 

301 

67 

262 

57 

287 

67 

191 

51 

237 

69 

90 

30 

155 

54 

2582 

58 

165 

58 

181 

62 

240 

65 

283 

70 

308 

67 

331 

71 

384 

81 

253 

58 

191 

51 

232 

68 

113 

39 

139 

51 

2820 

62 

102 

35 

143 

48 

155 

42 

205 

51 

27  5 

61 

342 

75 

330 

71 

265 

62 

232 

62 

259 

75 

102 

35 

125 

44 

2535 

55 

145 

51 

174 

60 

230 

62 

236 

58 

231 

50 

299 

64 

294 

70 

258 

59 

* 

68 

23 

95 

32 

194 

52 

278 

69 

290 

64 

375 

85 

374 

81 

282 

65 

246 

66 

221 

65 

89 

30 

92 

33 

2604 

137 

47 

192 

65 

200 

54 

234 

58 

288 

64 

331 

72 

326 

70 

249 

58 

229 

61 

227 

66 

102 

35 

104 

37 

2619 

57 

144 

51 

148 

51 

235 

63 

274 

67 

301 

65 

317 

67 

341 

71 

291 

66 

217 

58 

211 

62 

86 

30 

111 

41 

2676 

58 

ALABAMA 
Birmingham 
Montgomery 

ALASKA 
Anchorage 
Juneau 
Nome 

ARIZONA 
Phoenix 
Prescott 
Tucson 
Yuma 

ARKANSAS 
Ft.  Smith 
Little  Rock 

CALIFORNIA 
Eureka  (U) 
Fresno 

Los  Angeles  (U) 

Red  Bluff 

Sacramento 

San  Diego 

San  Francisco  (U) 

COLORADO 
Denver 

Grand  Junction 
Pueblo 

CONNECTICUT 
Hartford 
New  Haven 

DISTRICT  OF  COLUMBIA 
Washington  Nat ' 1  Airport 

FLORIDA 
Apalachicola  (U) 
Jacksonville 
Key  West 
Lakeland  (U) 
Miami  Beach 
Pensacola  (U) 
Tampa 

GEORGIA 
Atlanta 
Macon 
Savannah 

HAWAII 
Hilo 
Honolulu 
Kahului 
Lihue 

IDAHO 
Boise 
Pocatello 

ILLINOIS 
Cairo  (U) 
Chicago  (Midway) 
Moline 
Peoria 
Springfield 

INDIANA 
Evansville 
Ft.  Wayne 
Indianapolis 

IOWA 
Burlington 
Des  Moines 
Sioux  City 

KANSAS 
Concordia 
Dodge  City 
Topeka 
Wichita 

KENTUCKY 
Louisville 

LOUISIANA 
New  Orleans  (701  Loyola) 
Shreveport 

MAINE 
Portland 

MARYLAND 
Baltimore 

MASSACHUSETTS 
Blue  Hill  Obs.  (R) 
Boston 
Nantucket 

MICHIGAN 
Alpena 

Detroit  City  AP 
Escanaba  (U) 
Grand  Rapids 
Lansing 
Marquette  (U) 


See  reference  notes  at  end  of  table. 
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SUNSHINE,  AMOUNT  AND  PERCENT 


YEAB  1963 


January 

February 

March 

Apzil 

May 

June 

July 

Angtiat 

September 

October 

November 

December 

Annual 

Station 

3 

o 
X 

2  8. 

«  «  ' 

Ou    0  . 

1 

3 

o 

ac 

Percont 
of  possible 

1 

a 
o 
X 

Percent 
of  possible 

I 

9 
O 
X 

Percent 
of  possible 

3 
O 

X 

Percent 
of  possible 

\ 

i  ! 

X 

Percent 
of  possible 

o 
X 

Percent 
of  possible 

o 
X 

Percent 
of  passible 

9 

o  1 
X 

1 

a  ' 

9s  0 
2  6. 
*  — 
cu  o 

3 
0 
X 

• 

^  S 
?  o 
£  0. 
— 

04  0 

E 

3 
O 

X  , 

Percent 
of  possible 

o 

e 

^  ? 

S  0 

e 

0*  ^ 

a 

i 

e 

e 

o.  ^ 

MICHIGAN  (Cont'd) 
Sault  Ste.  Marie 

127 

45 

131 

45 

220 

60 

257 

i 

63  ' 

290 

62 

343 

73 

331 

69 

262 

60 

186 

49 

218 

65 

77 

27 

99  j 

37  j 

2541 

55 

MINireSOTA 
Duluth 

Minneapolts-St.  Paul 

152 
119 

54 
42 

147 
152 

51 
52 

207 
185 

56 
50 

210 
233 

51 
57 

217 
235 

47 
51 

270 
345 

57 
74 

277 
354 

58 
75 

256 
315 

58 
72 

199 
232 

53 
62 

232 
241 

69 
71 

102 
133 

36 
46 

143 
142 

54 
52 

2412 
2686 

54 

59 

MISSISSIPPI 
Jackson 
Vlcksburg  (U) 

127 
164 

40 
51 

185 
206 

60 
67 

252 
260 

68 
70 

209 
196 

54 
50 

341 
348 

80 
81 

308 
315 

72 
73 

307 

71 

331 

80 

271 

73 

315 

89 

192 

61 

156 

50 

3061 

69 

MISSOURI 
Columbia 
Kansas  City 
St.  Louis 
Springfield 

145 
173 
142 
180 

48 

57 
46 
58 

145 
186 
149 
177 

48 
62 
49 
58 

203 
251 
225 
250 

55 

61 
67 

256 
299 
228 
238 

65 
75 
58 
60 

259 
324 
243 
303 

58 
73 
55 
69 

313 
375 
341 
334 

70 

77 
76 

343 
393 
333 
384 

76 

74 
86 

323 
302 

251 
332 

76 

59 
79 

281 

235 
285 
254 

75 
63 
76 
68 

264 
268 
297 
317 

76 
77 

86 

91 

181 
201 
192 
212 

60 

53 
69 

212 
177 
204 
173 

72 
60 
69 
58 

2925 
3184 
2890 
3154 

65 
70 
64 
70 

MONT  AM 
Billings 
Great  Falls 
Havre 
Helena 
Missoula 

135 
81 
128 
119 
74 

48 

29 
47 
42 
26 

168 
167 
115 
160 
115 

58 
58 
40 

40 

293 
237 
245 
227 

79 
64 
66 
61 
57 

229 
189 
220 
175 

56 
46 
53 
43 
62 

284 
286 
306 
290 

61 
61 
65 
62 
71 

316 
244 
250 
219 

67 
51 
52 
46 
45 

37  5 
383 
393 
368 

79 
81 
81 

76 

375 
357 
37  5 
352 

86 
81 
85 

79 

261 
271 
254 
256 

69 
72 
67 
68 

240 
221 
231 
207 

71 
65 
69 
61 

154 
98 
178 

100 

54 
35 
64 

29 

150 
98 
133 
140 

55 
37 
51 
52 

2980 
2637 
2828 
2613 

67 
59 
63 
58 

NT3RASKA 
Lincoln  (D) 
North  Platte 
Omaha 
Valentine 

143 
189 
149 
220 

64 
50 
75 

180 
165 
178 

57 
60 
56 
60 

258 
221 
246 

62 
70 
60 
67 

276 
241 

219 

55 
69 
60 
55 

265 
250 
260 

53 
59 
56 
57 

369 
342 
270 

68 
82 
76 

59 

355 
341 
363 

70 
77 
74 
78 

261 
282 
305 

66 
61 
66 
71 

201 
205 
208 

54 
55 
55 

254 
277 
289 

74 
81 
84 

255 
185 
237 

77 
86 
62 
81 

222 
179 
189 

77 
62 
67 

3085 
2837 
2984 

69 
63 
67 

NEVADA 

Ely 

Las  Vegas 
Reno 

Winnemucca 

221 
251 

241 

73 
81 

81 

202 
256 

165 

67 

64 
55 

296 
318 

251 

80 

78 
68 

210 
317 

170 

53 

77 
42 

361 
386 

200 

81 

77 
45 

319 
402 

189 

71 

75 
42 

448 
428 

447 

99 

98 
98 

393 
355 

373 

93 

92 
88 

294 
312 

254 

79 
84 

68 

274 
276 

214 

79 
79 

62 

204 
252 

111 

68 

61 
37 

232 
285 

120 

79 
94 

42 

3454 
3838 

2735 

78 
86 

61 

NE«  HAMPSHIRE 
Concord 

Mt.  Washington  Obs.  (R) 

132 

107 

45 

36 

180 
86 

61 
29 

292 
138 

52 
37 

235 
125 

58 
30 

270 
206 

59 
44 

306 
233 

66 

50 

307 
146 

66 
31 

259 
84 

60 
19 

239 
186 

64 
49 

267 
204 

78 

59 

80 
27 

27 
9 

162 
117 

58 
41 

2729 
1659 

59 
37 

NEW  JERSEY 
Atlantic  City  Exp.  Center 
Trenton  (U) 

179 

60 

168 

64 
56 

209 

55 
56 

264 
284 

66 
71 

265 
286 

60 
64 

257 
273 

61 

324 
322 

68 
71 

256 
268 

60 
63 

202 
216 

54 
58 

251 
265 

73 
77 

134 
158 

44 
53 

141 
188 

48 

65 

2684 
2816 

60 
63 

NEW  MEXICO 
Albuquerque 
Roswell 

255 
275 

81 
87 

235 
237 

77 
77 

286 
304 

77 
82 

320 
328 

81 
84 

354 
313 

81 
73 

380 
341 

88 
79 

321 
348 

73 
80 

296 
297 

71 
72 

307 
327 

82 
88 

296 
303 

84 
86 

246 
281 

79 
90 

275 
226 

90 
73 

3571 
3580 

80 
81 

NEW  YORK 
Albany 
Binghamton 
Buffalo 

New  York  Central  Park  Obs. 

Rochester 

Syracuse 

93 
84 
174 
110 
103 

32 
29 
58 
37 
35 

125 
101 
188 
139 
138 

53 
41 
34 
63 
47 
47 

180 
160 
194 
199 
180 

51 
49 
43 
52 
54 
49 

286 
249 
282 
266 
257 

61 
71 

62 
71 
66 
64 

294 

265 
264 
291 
280 

60 
65 
58 
59 
64 
62 

304 
315 
238 
328 
318 

55 
67 
69 
53 
71 
69 

294 

331 
304 
321 
346 

66 
64 
71 
66 
69 
74 

225 
274 
251 
278 
257 

53 
52 
64 

59 
65 
60 

247 
256 
222 
237 
263 

66 
68 
59 
63 
70 

269 
265 
295 
246 
268 

78 
77 
86 
72 
78 

48 
52 
147 
55 
69 

26 
16 
18 
49 
19 
24 

76 
96 
181 
110 
104 

27 
34 
63 
39 
37 

2441 
2448 
2740 
2580 
2583 

55 
55 
61 
58 
58 

NORTH  CAROLINA 
Asheville  (U) 
Cape  Hatteras  (R) 
Charlotte 
Greensboro 
Raleigh 
Wilmington 

202 
157 
170 
174 
180 
186 

65 
50 
54 
56 
58 
59 

200 
134 
198 
185 
185 
157 

58 
44 
65 
61 
61 
51 

254 
242 
251 
247 
275 
238 

69 
65 
68 
67 
74 
64 

277 
262 
248 
256 
259 
274 

71 
67 
63 
65 
66 
70 

281 
289 
259 
243 
279 
262 

65 
66 
60 
56 
64 
61 

213 
238 
288 
233 
249 
242 

49 
55 
66 
53 
57 
56 

255 
271 
322 
263 
256 
277 

51 
61 
73 
59 
58 
63 

262 
264 
323 
270 
248 
287 

63 
63 
78 
65 
59 
69 

217 
186 
253 
238 
205 
203 

58 
50 
68 
64 
55 
55 

323 
256 
314 
284 
268 
263 

92 
73 
90 
81 
87 
75 

172 
179 
200 
161 
164 
224 

56 
58 
65 
52 
53 
72 

157 
174 
184 
183 
164 
201 

52 
57 
60 
61 
54 
65 

2783 
2652 
3010 
2737 
2732 
2814 

63 
60 
68 
62 
61 
63 

NORTH  DAKOTA 
Bismarck 
Devils  Lake  (U) 
Fargo 
Williston 

162 
184 

176 

58 
67 

64 

92 
154 

105 

32 
52 
55 
37 

259 
253 

220 

70 
69 
80 
60 

228 
195 

168 

56 
48 
56 
41 

320 
270 

228 

69 
57 
53 
48 

359 
293 

76 

65 
61 

380 
366 

79 

75 
76 

361 
335 

82 

62 
76 

244 

255 

65 
68 

257 
251 

76 
75 

166 
164 

59 

48 

59 

135 
138 

51 

53 

2963 
2699 

66 

60 

OHIO 
Cincinaati  Obs, 
Cleveland 
Columbus 
Dayton 
Sandusky  (U) 
Toledo 

120 
125 
131 
183 
99 

40 
42 
40 
62 
34 

132 
159 
131 
199 
148 

43 
44 
53 
44 

67 
50 

181 
179 
145 
194 
143 

44 
49 
48 
39 
52 
39 

292 
268 
224 
271 
245 

60 
73 
67 
56 
68 
61 

311 
307 
244 
352 
289 

59 
69 
69 
55 
78 
64 

353 
308 
259 
358 
329 

60 
78 
69 
58 
79 
73 

330 
319 
345 
391 
365 

73 
72 
70 
76 
85 
79 

245 
244 
270 
313 
243 

64 
57 
57 
64 
73 
57 

236 
269 
276 
255 
230 

63 
72 
74 
68 
62 

243 
278 
290 

243 

71 
81 
84 

71 

66 
117 
121 

101 

39 
22 
39 
40 

34 

116 
107 
164 

131 

41 
37 
56 

46 

2625 
2680 
2600 

2556 

59 
60 
58 

58 

OKLAHOMA 
Oklahoma  City 
Tulsa 

207 
203 

66 
65 

187 
176 

61 
56 

226 
237 

61 
64 

261 

220 

67 
56 

288 
188 

66 
43 

343 
270 

79 
62 

354 
300 

80 
67 

328 
330 

79 
79 

259 
247 

70 
66 

295 
277 

84 
79 

219 
228 

71 
74 

184 
174 

61 
57 

3151 
2850 

71 
64 

OREGON 
Portland 
Roseburg 

128 
122 

45 
42 

75 
85 

26 
29 

113 
184 

30 
50 

91 
158 

22 
39 

261 
278 

56 
61 

200 
267 

43 
58 

195 
309 

41 
66 

225 
333 

51 
77 

225 
242 

60 
!  65 

93 
108 

27 
32 

66 
48 

23 
16 

73 
77 

27 

'  28 

1745 
2211 

39 
50 

PACIFIC  AREA 
Guam  (Taguac)  (R) 
Johnson  Island 
Koror 
Majuro 

Marcus  Island 

Ponape 

Truk 

Yap 

192 
283 
180 
178 

158 
.  183 
209 

54 
83 
49 
49 

43 
50 
57 

158 
270 
199 
153 

162 
161 
157 

48 
83 
60 
46 

48 
48 
48 

305 
270 
219 
244 

181 
203 
127 

82 
72 
59 
65 

48 
54 
34 

266 
250 
258 
209 

140 
152 
286 

71 
66 
70 
57 

38 
41 
77 

329 
120 
211 
220 

183 
121 
245 

83 
30 
55 
57 

48 
31 
63 

354 
226 
170 
'  170 

195 
118 
248 

89 
58 

i 

52 
31 
65 

249 
237 
183 

211 
182 
215 

62 
61 
47 

55 
47 
55 

333 
244 
161 
202 

213 
138 
208 

86 
62 
42 
52 

56 
36 
54 

201 
296 
202 
234 

220 
177 
239 

55 
81 
55 
65 

60 
48 
66 

203 
273 
215 
217 
279 
136 
111 
161 

55 
75 
58 
58 
85 
37 
30 
44 

212 
220 
226 
193 
253 
207 
221 
I  180 

61 

65 
64 
54 
77 
58 
63 
60 

190 
207 
221 
175 
217 
197 
139 
253 

51 
60 
61 
48 
66 
54 
38 
75 

2908 
2499 
2378 

2203 
1906 
2528 

54 

48 
43 
55 

PENNSYLVANIA 
Harrisburg 
Philadelphia 
Pittsburgh  (U) 
Pittsburgh 
Reading  (U) 
Scranton 

151 
170 
131 
148 
134 
139 

50 
57 
44 
49 
45 
47 

170 
165 
136 
157 
159 
153 

57 
55 
45 
53 
53 
51 

168 
183 
149 
142 
155 
141 

45 
,  49 
40 
38 
42 
38 

265 
284 
220 
218 
246 
246 

67 
71 

55 
55 
62 
62 

317 
291 
283 
269 
264 
1  262 

71 
65 
63 
60 
59 
58 

265 
263 
288 
235 
247 
1  248 

59 

I  59 
64 
52 
55 
55 

365 
301 
312 
332 
310 
339 

80 
66 
68 
73 
68 
74 

291 
260 
232 
284 
273 
271 

68 
61 
55 
67 
64 
63 

235 
213 
266 
267 
236 
229 

63 
57 
71 
71 
63 
61 

282 

252 
290 
297 
268 
289 

82 
73 

84 
86 
78 
84 

139 
165 
111 
130 
125 
110 

47 

55 
37 
44 
42 
37 

145 
174 

113 
99 
144 
117 

50 
60 
39 
34 
50 
41 

2793 
2721 
2531 
2578 
2561 
2544 

63 
61 

58 
57 
57 

PUERTO  RICO 
San  Juan  (Isla  Verde) 

198 

57 

185 

57 

279 

75 

263 

70 

240 

59 

240 

61 

272 

67 

260 

;  66 

207 

56 

222 

61 

190 

56 

242 

71 

2798 

63 

RHODE  ISLAND 
Providence 

1  177 

60 

190 

64 

212 

j  250 

63 

286 

63 

272 

60 

1  296 

64 

1  240 

j  56 

198 

j  53 

265 

77 

109 

37 

168 

59 

2663 

60 

See  reference  notes  at  end  of  table. 
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SUNSHINE,  AMOUNT  AND  PERCENT 


January 

FebruAry 

March 

April 

May 

June 

July 

Auguat 

September 

October 

November 

December 

Annual 

Station 

0 

0 

« 

« 

o 

« 

-  3 

^  1 

IS 

_3 

_3 

3 

Houn 

Peicei 

of  p08l 

Hours 

Percer 

of  pOSE 

H 

d 

0 

X 

Percen 

of  pOHS 

Hours 

Percen 
of  poss 

Houra 

Percen 
of  poss 

■ 

3 
X 

*  o 

<£  o 

Hours 

Percen 
of  poss 

Hours 

f  1 

<5  'o 

Houra 

1  1 

S  a. 
— 

Ok,  o 

Hours 

S  3 
•  — 

Cl^  o 

Houra 

Percen 
of  posa 

Hours 

9.  o 
2  5. 

<So 

Hours 

S  8. 
<£  0 

SOUTH  CAROLINA 

Charleston 

166 

52 

167 

54 

259 

70 

269 

69 

272 

63 

229 

53 

300 

69 

257 

62 

215 

58 

290 

82 

202 

64 

160 

51 

2786 

62 

Columbia 

211 

67 

178 

57 

248 

67 

241 

62 

300 

69 

212 

49 

310 

71 

262 

65 

204 

55 

288 

83 

209 

67 

198 

64 

2861 

64 

Greenvl lle-Spart anburg 

179 

57 

202 

66 

244 

66 

269 

69 

270 

62 

213 

49 

284 

64 

305 

73 

260 

70 

298 

85 

182 

59 

188 

62 

2894 

65 

SOUTH  DAKOTA 

Huron 

123 

53 

123 

42 

229 

62 

205 

51 

279 

61 

305 

66 

327 

70 

330 

76 

207 

55 

225 

66 

187 

65 

144 

52 

2684 

60 

Rapid  City 

143 

49 

130 

44 

239 

65 

213 

53 

267 

58 

291 

63 

341 

73 

314 

72 

250 

67 

76 

48 

61 

TENNESSEE 

Chattanooga 

149 

48 

192 

63 

237 

64 

245 

63 

290 

67 

187 

43 

258 

56 

307 

74 

277 

74 

325 

93 

170 

55 

160 

53 

2797 

63 

Knoxvllle 

129 

41 

140 

46 

226 

61 

216 

55 

259 

59 

130 

30 

223 

50 

280 

67 

307 

82 

330 

94 

177 

57 

138 

45 

2555 

57 

Memphis 

169 

54 

202 

66 

287 

77 

265 

68 

355 

82 

366 

84 

326 

74 

346 

83 

272 

73 

338 

97 

194 

62 

215 

70 

3335 

75 

Nashville 

162 

52 

190 

63 

228 

61 

239 

61 

268 

61 

299 

68 

294 

66 

301 

72 

280 

75 

312 

89 

124 

40 

168 

56 

2865 

64 

TEXAS 

Abilene 

225 

71 

183 

59 

290 

78 

261 

67 

265 

62 

312 

73 

390 

90 

331 

80 

266 

72 

271 

77 

231 

73 

137 

44 

3162 

70 

Amarillo 

255 

81 

209 

69 

285 

77 

308 

79 

303 

70 

338 

78 

363 

82 

315 

76 

295 

79 

327 

89 

286 

92 

203 

67 

3487 

78 

Austin 

162 

50 

166 

53 

192 

52 

166 

43 

192 

45 

247 

39 

310 

72 

344 

84 

262 

71 

253 

71 

159 

50 

135 

42 

2588 

58 

Brownsvi 1 le 

125 

38 

193 

59 

156 

42 

237 

62 

258 

62 

219 

53 

258 

61 

284 

70 

208 

56 

186 

52 

215 

66 

151 

46 

2490 

56 

Corpus  Chrlstl 

148 

45 

195 

60 

234 

63 

250 

65 

206 

49 

275 

66 

341 

80 

326 

80 

240 

65 

223 

62 

182 

56 

119 

37 

2739 

61 

Dallas 

192 

60 

198 

64 

277 

74 

184 

47 

228 

53 

318 

74 

353 

336 

81 

71 

79 

53 

67 

El  Paso 

275 

86 

276 

89 

340 

92 

336 

86 

378 

89 

396 

93 

370 

85 

294 

71 

317 

86 

314 

89 

260 

82 

277 

88 

3833 

86 

Galveston  (U) 

194 

39 

194 

62 

249 

67 

266 

69 

316 

75 

321 

76 

356 

83 

348 

85 

266 

72 

279 

79 

188 

59 

150 

47 

3127 

68 

Houston 

135 

42 

195 

63 

222 

60 

224 

58 

315 

74 

311 

74 

82 

88 

73 

263 

74 

61 

68 

Port  Arthur 

128 

39 

176 

57 

178 

48 

234 

60 

313 

74 

250 

59 

305 

71 

314 

77 

269 

73 

271 

76 

218 

68 

182 

57 

2838 

63 

San  Antonio 

204 

63 

209 

65 

225 

61 

213 

55 

221 

52 

296 

70 

334 

78 

353 

86 

279 

75 

256 

72 

186 

58 

171 

54 

2947 

66 

UTAH 

Salt  Lake  City 

148 

49 

119 

63 

245 

66 

135 

34 

335 

75 

321 

71 

386 

84 

337 

79 

293 

78 

250 

73 

38 

63 

VERMONT 

Burlington 

90 

31 

159 

54 

197 

53 

200 

49 

310 

68 

301 

65 

308 

66 

344 

56 

263 

70 

253 

74 

48 

17 

145 

53 

2618 

56 

VIRGINIA 

Lynchburg 

187 

61 

157 

52 

270 

60 

273 

69 

253 

58 

292 

66 

272 

61 

219 

52 

231 

62 

277 

80 

171 

56 

172 

58 

2774 

61 

Norfolk 

168 

54 

170 

56 

228 

61 

265 

67 

265 

60 

224 

51 

285 

64 

281 

67 

220 

59 

235 

68 

214 

70 

210 

70 

2765 

57 

Richmond 

167 

54 

157 

52 

227 

61 

265 

67 

248 

56 

270 

61 

277 

62 

246 

58 

217 

58 

256 

73 

185 

61 

187 

63 

2702 

61 

WASHINGTON 

Seattle  (U) 

91 

33 

124 

43 

174 

44 

181 

47 

323 

69 

219 

46 

310 

64 

294 

67 

218 

58 

99 

29 

56 

20 

34 

13 

2123 

48 

Spokane 

103 

37 

111 

39 

213 

58 

232 

57 

371 

79 

297 

62 

366 

76 

371 

84 

288 

77 

184 

55 

56 

20 

67 

25 

2659 

59 

Tatoosh  Is,  (R) 

105 

38 

85 

29 

203 

55 

204 

50 

296 

63 

185 

38 

155 

32 

153 

35 

216 

57 

124 

37 

68 

25 

50 

19 

1844 

41 

Walla  Walla  (U) 

93 

32 

63 

22 

49 

144 

36 

324 

70 

307 

65 

WEST  VIRGINIA 

Parkers burg  CU} 

150 

49 

142 

47 

156 

42 

235 

59 

279 

63 

274 

61 

301 

66 

303 

48 

246 

66 

287 

83 

87 

29 

98 

33 

2558 

55 

WISCONSIN 

Green  Bay 

104 

36 

127 

43 

191 

52 

245 

61 

225 

49 

320 

69 

360 

77 

295 

68 

214  57 

197 

58 

97 

33 

166 

60 

2541 

55 

Madison 

130 

45 

153 

52 

175 

47 

215 

53 

231 

31 

303 

66 

340 

73 

268 

62 

195  \  49 

178 

52 

108 

37 

149 

53 

2445 

52 

Milwaukee 

140 

48 

156 

53 

182 

49 

256 

64 

301 

66 

353 

77 

384 

83 

306 

71 

207 

55 

218 

64 

144 

49 

164 

58 

2811 

61 

WYOMING 

Cheyenne 

199 

67 

211 

71 

285 

77 

298 

79 

339 

76 

344 

76 

345 

75 

268 

63 

292 

78 

265 

77 

211 

71 

224 

78 

3281 

74 

Lander 

189 

65 

226 

76 

320 

86 

332 

82 

341 

75 

329 

72 

344 

74 

257 

60 

242 

65 

283 

83 

229 

78 

171 

61 

3263 

73 

Sheridan 

149 

52 

142 

48 

228 

62 

211 

52 

253 

55 

280 

60 

357 

76 

291 

67 

256 

68 

234 

69 

164 

57 

149 

54 

2714 

61 

Data  from  airport  unless  otherwise  specified. 

"U"  indicates  Urban,   "R"  indicates  Rural,  sites, 
t     Discontinued  from  October  1963. 

1/  Miami  Beach,   Fla.  Data  taken  from  Instruments  at  3240  N.  W.  27th  Avenue, 
W    Discontinued  from  September  1963. 
*    Discontinued  from  June  1963. 
t     Airport  data  after  October  10. 
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(1931-1960) 

25.83 
31.16 
30.16 
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4.  20 
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3.36 
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ELEVATIONS  FROM  WHICH  STATION  PRESSURES  ARE  REDUCED 


state  and  statlo 

n 

State  and 

Stat  ion 

State  and  stati 

on 

1 

State  and  statl 

on 

 • 

Ft  . 

Mtrs . 

Ft. 

Mtrs. 



Mtrs . 

Ft. 

Mtrs. 

ALABAMA 

213 

IDAHO  (Cont'd.) 

NEVADA 

SOUTH  DAKOTA  (Cont'd) 

Blrial  ngham 

Lewiston 

1436 

438 

Elko 

1 526 

Sioux  Falls 

1427 

435 

Hunt  s  V 1  He 

Pocatello 

4478 

1365 

Ely 

Las  Vegas 

i  ROT 

TENNESSEE 

Moot  gomery 

oia 

66 

ILLINOIS 

Reno 

4527 

1380 

Bristol 

1525 

465 

ALASKA 

Cairo  (U) 

357 

109 

Wi  nneinucca 

4399 

1341 

Chattanooga 

762 

232 

132 

Chicago  (O'Hare) 

674 

205 

Knoxvi 1 le 

980 

299 

Ancboi'age 

40 

Chicago  (Midway) 

623 

190 

NEW  UAMPSH IRE 

289 

Memphis 

399 

122 

Annette 

110 

34 

Moline 

606 

185 

I  Concord 

88 

Nashville 

546 

166 

Barrow 

13 

4 

Peoria 

609 

186 

Mt .  Washington  Obs. 

6267 

2010 

1  Oak  Ridge 

i 

914 

279 

Barter  Island 

50 

15 

Rockf ord 

743 

226 

Bethel 

38 

12 

Springfield 

636 

194 

■        NEW  JERSEY 

1  TEXAS 

Cold  Bay 

103 

31 

Atlantic  City  (Exp.  Cntr.] 

52 

16 

Abilene 

1738 

530 

Cordova 

40 

12 

INDIANA 

Atlantic  City  (U) 

52 

16 

i  Amarlllo 

3676 

1120 

Fairbanks 

454 

138 

Evansville 

431 

131 

Newark 

30 

9  \ 

1  Austin 

605 

184 

Juneau 

24 

7 

Fort  Wayne 

857 

261 

Trenton  (U) 

190 

58  ; 

Brownsville 

57 

17 

King  Salmon 

49 

15 

Indianapolis 

823 

251 

1 

Corpus  Christi 

20 

6 

Kotzebue 

16 

5 

South  Bend 

773 

236 

NEW  MEXICO 

Dallas 

512 

156 

HcGrath 

338 

103 

Albuquerque 

4972 

1515  ! 

Del  Rio 

960 

293 

Nome 

22 

7 

IOWA 

. Clayton 

5052 

1525  1 

, El  Paso 

3778 

1152 

Shemya 

102 

31 

Burlington 

702 

214 

Raton 

6382 

1945 

Fort  Worth 

576 

176 

St.  Paul  Island 

28 

9 

Des  Moines 

860 

262 

Poswell 

3566 

1087 

Galveston 

9 

3 

Yakutat 

31 

9 

Dubuque 
Sioux  City 

699 
1138 

213  1 
347  I 

Silver  City 

1 

5376 

1638  ! 

i 

Galveston  (U) 
Houston 

54 
62 

16 
19 

ARIZONA 

Waterloo 

878 

268 

1        NEW  YORK 

97 

30 

Houston  (U) 

138 
418 

40 

Flagstaff 

6907 

2104 

; Albany 

Laredo 

Phoenix 

1107 

336 

KANSAS 

' Binghamton 

1638 

499 

Lubbock 

3241 

988 

Prescot  t 

5022 

1531 

Concordia 

1392 

424 

Buf  f alo 

768 

234 

Midland 

2862 

872 

Tucson 

2555 

779 

Dodge  City 

2509 

765 

New  York  Central  Park 

314 

96 

Port  Arthur 

34 

10 

Winslow 

4883 

1488 

Goodland 

3688 

1124 

1  New  York  (U) 

314 

96  1 

San  Angelo 

1908 

582 

Yuma 

141 

43 

Topeka 

987 

301  ' 

1  New  York   (Kennedy  AP) 

7  1 

San  Antonio 

693 

211 

Wichita 

1358 

414 

New  York  (LaGuardia) 

! 

Victoria 

107 

33 

ARKANSAS 

Rochester 

CLOT 

523 

Waco 

578 

176 

Fort  Smith 

463 

141 

KENTUCKY 

1  Schenectady 

223 

68 

[Wichita  Falls 

1030 

314 

Little  Rock 

357 

109 

Covington 

877 

265 

,  Syracuse 

596 

182  1 

Texarkana 

368 

112 

Lexington 

989 

301 

UTAH 

Louisvi  He 

525 

160 

NORTH  CAROLINA 

Milford 

5097 

1526 

CALIFORNIA 

Asheville  (U) 

2253 

687 

'  Salt  Lake  City 

4357 

1328 

Bakersf ield 

492 

150 

LOUISIANA 

Cape  Hat  t eras  (R) 

11 

3 

Wendover 

4239 

1292 

Bishop 

4145 

1263 

Alexandria 

118 

36 

Charlotte 

779 

237 

Blue  Canyon 

5283 

1610 

Baton  Rouge 

76 

23 

1  Greensboro 

886 

270 

VERMONT 

Burbank 

725 

221 

Lake  Charles 

32 

10 

Raleigh 

376 

115  { 

Burlington 

403 

123 

Eureka  (II) 

60 

18 

New  Orleans  (Audubon) 

177 

54 

j  Wl Imington 

72 

22  1 

Fresno 

327 

100 

New  Orleans 

53 

16 

Winston-Salem 

967 

295  1 

VIRGINIA 

Long  Beach 

40 

12 

Shreveport 

249 

76 

1 

Lynchburg 

686 

209 

Los  Angeles  (U) 

512 

156 

NORTH  DAKOTA 

1 

Norfolk 

30 

9 

Los  Angeles 

104 

32 

MAINE 

: Bismarck 

1677 

511 

1  Richmond 

164 

50 

Mt  Shasta  (R) 

3587 

1094 

Caribou 

628 

191 

Fargo 

940 

287  ' 

Roanoke 

1176 

3  58 

Oakland 

7 

2 

Portland 

103 

31 

Williston  (U) 

1878 

571  1 

1 

Point  Arguello  (R) 

367 

112 

!  WASHINGTON 

Red  Bluff 

353 

108 

MARYLAND 

1  OHIO 

1052 

321  I 

Olympia 

200 

61 

Sacramento 

25 

8 

Baltimore 

123 

37 

Aicron 

j  Seattle-Tacoma 

388 

118 

Sandberg  (R) 

4523 

1378 

Baltimore  (U) 

123 

37 

Cincinnati  (U) 

627 

191 

1  Spokane 

1929 

588 

San  Diego 

87 

27 

' Cleveland 

762 

232 

Stampede  Pass  (R) 

3967 

1209 

San  Francisco 

18 

5 

MASSACHUSETTS 

! Columbus 

822 

251 

Tatoosh  Island  (R) 

86 

26 

Santa  Catalina 

1580 

482 

Blue  Hill  Obs.  (R) 
Boston 

640 

Dayton 

900 

274  1 

1  Walla  Walla  (U) 

991 

302 

Santa  Maria 

238 

73 

124 

38  1 

Mansfield 

1312 

400 

Yakima 

1076 

307 

Stockton 

27 

8 

Nantucket 

12 

4 

1  Sandusky  (U) 

632 

193 

Plttsf ield 

1169 

354 

Toledo 

692 

211 

WEST  INDIES 

COLORADO 

Worcester 

1001 

305 

' Youngstown 

1186 

361 

San  Juan,   P.  R. 

82 

25 

AlajDOsa 

7541 

2298 

,  Swan  Island 

28 

9 

Colorado  Springs 

6170 

1881 

MICHIGAN 

OKLAHOBIA 

Denver 

5292 

1613 

Alpena 

693 

211 

, Oklahoma  City 

1214 

WEST  VIRGINIA 

Grand  Junction 

4602 

1403 

Detroit  (City  AP) 

730 

223 

Tulsa 

676 

' Beckley 

2514 

766 

Pueblo 

4690 

1430 

Detroit  (M.  Wayne  Co 

)  664 

202 

; 

Charleston 

989 

301 

Detroit   (Willow  Run) 

777 

237 

1  OREGON 

I 

'.  Elkins 

1947 

593 

CONNECTICUT 

Flint 

766 

233 

j  Astoria 

22 

7 

Huntington 

838 

255 

Bridgeport 

17 

5 

Grand  Rapids 

707 

215 

1  Burns  (U) 

4170 

127 1  1 

Hart  ford 

48 

Lansing 

878 

271 

'  Eugene 

WISCONSIN 

New  Haven 

13 

4 

Marquette  (U) 

734 

224 

Meacham 

4056 

1236 

Green  Bay 

617 

188 

Muskegon 

633 

193 

Med ford 

1329 

' 

La  Crosse 

672 

205 

DELAWARE 

Sault  Ste.  Marie 

614 

187 

Pendleton 

1495 

456  1 

Madison 

974 

297 

Wilmington 

80 

24 

Port  land 

154 

47  1 

;  Mi Iwaukee 

681 

208 

MINNESOTA 

Roseburg 

510 

155 

1 

DISTRICT  OF  COLUMBIA 

Duluth 

1133 

345 

Salem 

201 

61 

1  WYOMING 

Washington  (U) 

112 

34 

International  Falls 

1126 

343 

Sexton  Summit  (R) 

3841 

1171  1 

Casper 

5290 

1612 

Wash.  Nat'l  AP 

112 

34 

Minneapolis 

919 

280 

Cheyenne 

6094 

1830 

Rochester 

1320 

402 

PACIFIC  AREA 

11 

Lander 

5352 

1631 

FLORIDA 

St.  Cloud 

1043 

318 

Canton  Island 

3 

Sheridan 

3790 

1155 

Apalachicola  (U) 

35 

11 

1 Eniwetok 

21 

6 

Daytona  Beach 

41 

12 

MISSISSIPPI 

i  Johnston  Island 

17 

5 

Fort  Myers 

12 

4 

Jackson 

331 

101 

Koror  (R) 

109 

33 

Jacksonvi  He 

31 

9 

Meridian 

310 

94 

' KwaJ  alein 

26 

8 

Key  West 

21 

6 

Vicksburg  (U) 

247 

75 

Ponape  (R) 

151 

46 

Lakeland  (U) 

236 

72 

Truk  (Hoen  Island) 

^ 

Miami 

25 

7 

MISSOURI 

Wake  Island 

12 

4 

Orlando 

119 

36 

Columbia 

784 

239 

: Yap  (R) 

56 

17 

Pensacola 

56 

17 

Kansas  City 

963 

294 

Tallahassee 

68 

21 

St .  Joseph 

967 

295 

PENNSYLVANIA 

385 

117 

Tampa 

35 

11 

St.  Louis  (Lambert) 

564 

171 

j  Allentown 

West  Palm  Beach 

21 

6 

Springfield 

1324 

404 

j  Erie 

714 

218 

! Harrisburg 

^15 

GEORGIA 

MONTANA 

{ Phi ladelphia 

114 

Athens 

811 

247 

Billings 

3570 

1088 

1  Pittsburgh 

842 

257 

Atlanta 

1173 

358 

Glasgow 

2086 

636 

j  Reading  (U) 

Augusta 

182 

55 

Great  Falls 

3657 

1115 

Scranton 

948 

289 

Columbus 

394 

120 

Havre 

2507 

764 

1 Wi 1 li  amspor t 

525 

160 

Hacon 

370 

113 

Helena 

4123 

1257 

643 

196 

Kalispell 

2973 

906 

RHODE  ISLAND 

118 

36 

Savannah 

65 

20 

Miles  City 

2634 

803 

Block  Island 

Missoula 

3263 

995 

1  Providence 

159 

46 

HAWAII 

Hilo 

36 

11 

NEBRASKA 

SOUTH  CAROLINA 

48 

15 

Honolulu 

15 

5 

Grand  Island 

1856 

566 

Charleston 

Kahului 

67 

20 

Lincoln  (U) 

1889 

576 

Columbia 

347 

106 

Llhue 

148 

45 

Norfolk 
North  Platte 

1551 
2821 

473 
860 

Florence 

Grnvl-Spartanburg 

151 
971 

46 

296 

IDAHO 

Omaha  (Eppley  AP) 

1105 

337 

SOUTH  DAKOTA 

Boise 

2739 

835 

Omaha  (N.  Omaha  AP) 

1323 

403 

1301 
3259 

397 
993 

Idaho  Falls  46W  (R) 

4939 

1505 

Scottsbluff 
1  Valentine 

3958 
2598 

1206 
792 

Huron 
Rapid  City 

Data  from  airport  unless  otherwise  specified.  U  indicates  Urban,  R 
indicates  Rural,    sites.  .  . 

These  are  the  elevations  of  the  barometer  (in  feet  and  meters  above 

mean  sea  level)   to  which  station  pressure  values  pertain  in  the 


"Climatological  Data"  table  in  the  monthly  publication  CLIHATOLOGICAL 
DATA  NATIONAL  SUMMARY.     When  an  elevation  differs   from  the  present 
station  elevation  this  level  was  selected  to  permit  comparison  of 
data  for  a  longer  period  of  homogeneous  record. 


GENERAL  SUMMARY  OF  TORNADOES,  1963 


Lucius  W.  Dye,  Climatology 
U.  S.  Weather  Bureau,  Washington,  D.  C. 


Storm  Data,  published  monthly  by  the  United  States 
Weather  Bureau,  lists  461  tornadoes,  233  funnel  clouds, 
and  numerous  waterspouts  that  occurred  in  1963.  The  461 
tornadoes  killed  31  persons,  injured  525  others,  and 
caused  unestimable  damage  to  property  and  crops.  The 
tornado  summary  table  lists  the  number  of  tornadoes, 
tornado  days,  deaths,  and  injuries  by  States.  It  is  not 
represented  here  that  the  list  is  complete.  One  or  more 
tornadoes  may  not  have  been  seen  or  reported  and,  there- 
fore, would  not  be  listed  in  Storm  Data. 

A  tornado  that  moved  from  one  State  to  another  is 
counted  as  having  occurred  in  both  States  but  is  counted 
only  once  in  the  National  total.  A  tornado  that  began  be- 
fore midnight  and  continued  after  midnight  is  listed  as  one 
tornado  whichoccurredontwo  tornado  days.  Two  or  more 
tornadoes  may,  of  course,  occur  on  one  tornado  day.  The 
total  "tornado  days"  for  the  Nation  is  the  number  of  cal- 
endar days  on  which  a  tornado  occurred  in  any  of  the  50 
States.  It  is  less  than  the  sum  of  the  tornado  days  for 
each  State,  because  of  the  occurrence  of  tornadoes  in  two 
or  more  States  on  the  same  day. 

It  is  pointed  out  that  248  tornadoes,  more  than  one-half 
of  the  total,  occurred  during  April,  May,  and  June,  about 
two-thirds  of  the  total  occurred  in  the  4 -month  period, 
April  to  July,  and  more  than  three-fourths  of  the  storms 
occurred  during  the  5  months,  March  to  July. 

Tornadoes  occurred  on  140  days  during  the  year.  Ex- 
actly one -half  of  these  days,  70,  were  in  the  3  months, 
May,  June,  and  July.  Tornadoes  were  seen  and  reported 
on  76  percent  of  the  days  in  those  months. 

Seventeen  tornadoes  killed  31  persons  in  12  States  on  12 
days.  More  than  one-half  of  the  deaths  occurred  in  April. 
Twenty -four  of  these  deaths  occurred  in  March  and  April. 
This  is  slightly  more  than  three -fourths  of  the  total  for 
the  year.  The  number  of  persons  injured  in  March  and 
April,  349,  is  about  two -thirds  of  the  total  for  the  year. 

Following  the  tornado  summary  table  is  a  table  which 
shows  the  number  of  tornadoes,  tornado  days,  and  other 
tornado  information  for  each  year  1916  to  1963. 

The  funnel  cloud  table  shows  the  number  of  funnel 
clouds  that  were  listed  in  Storm  Data  but  which  did  not 
reach  the  ground. 

A  few  tornadoes  crossed  State  lines.  These  were  counted 
in  the  totals  for  each  State  but  only  once  in  the  National 
total.  On  January  20,  at  about  3:00  p.m.,  a  tornado  hit 
about  13  miles  west-southwest  of  Enterprise,  Ala.  ,  and 
moved  east-northeast  to  the  southwest  part  of  Enterprise. 
The  tornado  was  not  on  the  ground  continuously.  Five 
houses  were  destroyed,  several  others  were  damaged  or 
unroofed,  and  numerous  other  buildings  were  destroyed 
or  damaged.  This  tornado,  moving  in  its  hit -and -skip 
path,  entered  Georgia  near  Fort  Gaines  in  Clay  County 
and  continued  to  near  Warwick  in  west  Crisp  County.  In 
Georgia,  the  major  damage  was  in  Clay,  Terrell,  and 
Lee  Counties.  The  storm  heavily  damaged  several  farm 
homes  in  Clay  County,  destroyed  about  20  buildings  south 
of  Dawson  in  Terrell  County,  and  damaged  several  houses 
about  2  miles  north  of  Leesburg.  A  college  student  was 
electrocuted  when  he  stepped  on  a  wire  blown  down  by  the 
storm.  Four  childrenwere  injured  when  their  home  col- 
lapsed. 

Another  storm  moved  from  Alabama  to  Georgia  on 
March  5.    This  tornado  destroyed  a  house  and  damaged 


several  others  in  Rock  Run  community  before  moving 
northeastward  to  Cave  Springs,  Ga. ,  where  it  damaged 
55  homes.  The  damage  ranged  from  minor  to  complete 
destruction.  The  storm  caused  minor  injury  to  two  per- 
sons. 

On  the  afternoon  of  April  17,  a  tornado  struck  3  miles 
northwest  of  Bonfield,  111.  (13  miles  west-northwest  of 
Kankakee),  and  moved  east-southeast  to  Indiana.  The 
heavy  damage  from  this  storm  was  concentrated  in  the 
towns  of  Bourbonnais,  Brailey,  and  Exline.  One  person 
was  killed  and  about  50  were  injured  in  Illinois.  The 
storm  injured  about  20  persons  after  it  crossed  into  In- 
diana. It  destroyed  all  the  buildings  on  two  farms  near 
North  Manchester  and  caused  further  damage  at  Roanoke 
and  Fort  Wayne.  It  damaged  or  destroyed  21  buildings 
south  of  Laura  and  Asphaltum.  Sixteen  persons  were 
hospitalized.  Damage  was  extremely  heavy  in  both  Illinois 
and  Indiana. 

Two  days  later,  on  April  19,  a  tornado  moved  from  near 
St.  Francisville,  111.,  to  near  Vincennes,  Ind.  The  storm 
injured  10  persons  in  Illinois  and  12  inlndiana.  In  Illinois, 
the  storm  destroyed  several  houses  and  caused  major 
damage  to  about  100  buildings.  After  crossing  to  Indiana, 
the  tornado  damaged  about  a  dozen  homes  and  several 
barns. 

During  the  early  evening  of  April  22,  a  tornado  moved 
from  Douglas  County,  111.,  eastward  to  Vermillion  County, 
Ind.  The  storm  damaged  TV  antennas,  chimneys,  and 
plate  glass  windows  at  Tuscola,  destroyed  utility  lines 
and  poles  south  of  Camargo  and  east  of  Murdock,  111.  A- 
bout  40  persons  were  injured  in  Illinois  before  the  tornado 
moved  to  near  Dana,  Vermillion  County,  Ind.  ,  where  it 
dissipated. 

On  May  14,  at  about  5  p.  m.  ,  a  tornado  demolished  an 
8,000-bird  poultry  house  at  Gonic,  a  section  of  Rochester, 
N.  H.  Other  localities  damaged  by  the  tornado  include 
Concord,  Penacock,  Canterbury,  Pittsfield,  Suncock,  and 
Northwood.  The  tornado  moved  to  Berwick,  Maine,  where 
it  uprooted  some  trees  and  snapped  off  others. 

About  midafternoon  on  September  29  a  tornado  killed 
3  persons  and  injured  12  in  Dillon  County,  S.  C.  ,  before 
moving  into  North  Carolina.  It  caused  heavy  property 
damage  in  both  States. 

One  of  the  most  damaging  tornadoes  of  the  year  struck 
the  Glassport-Carnegie -Clairton  area  in  Pennsylvania, 
about  9:30  p.m.,  August  3.  Many  dwellings  and  other 
buildings  were  partially  or  completely  wrecked.  Two 
persons  were  killed  and  about  70  were  injured.  Property 
damage  was  estimated  in  the  millions  of  dollars. 

The  most  deaths  from  a  single  tornado  was  5.  The  tor- 
nado struck  Cashoma  County,  Miss.  ,  about  midafternoon 
on  April  29.  Hail  preceded  the  tornado,  partially  cover- 
ing the  ground  over  an  area  1  mile  wide  and  7  miles  long. 
Some  of  the  stones  were  3  inches  in  diameter  but  the  av- 
erage was  1  inch.  The  storm  damaged  or  destroyed  build- 
ings, pecan  groves,  cottonf ields,  and  trees.  The  tornado 
carried  a  truck  50  yards.  The  passenger  fell  out  and 
died.  The  funnel  crossed  a  lake,  raising  some  water  40 
to  50  feet.  When  the  water  fell  back  into  the  lake,  it  dam- 
aged buildings  and  piers.  Near  Lula,  Miss.,  the  tornado 
lifted  a  trailer  house  across  a  wooded  area.  The  trailer 
was  demolished.  Two  men  who  had  been  in  the  trailer 
house  were  carried  100  yards;  a  third  man,  200  yards. 
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TORNADO 


State 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

ALA. 

Number 

2 

10 

7 

i 

20 

Days 

2 

4 

3 

i 

10 

Deaths 

0 

3 

0 

0 

3 

Injuries 

0 

55 

21 

0 

76 

ALASKA 

(None) 

ARIZ. 

Number 

1 

1 

Da  ys 

1 

1 

Deaths 

0 

0 

Injuries 

0 

0 

ARK. 

Number 

1 

1 

2 

Days 

1 

1 

2 

Deaths 

0 

0 

0 

I nj  ur ies 

0 

0 

0 

CALIF. 

(None ) 

COLO. 

Number 

2 

1 

3 

2 

1 

3 

Deaths 

0 

0 

0 

Injuries 

0 

0 

0 

CONN. 

Number 

1 

1 

Days 

1 

1 

Deaths 

0 

0 

Injuries 

0 

0 

DEL. 

(None ) 

FLA. 

Number 

3 

1 

2 

5 

7 

6 

1 

3 

28 

Days 

1 

2 

5 

5 

6 

1 

1 

22 

Deaths 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Injuries 

0 

0 

2 

0 

0 

0 

0 

2 

4 

GA. 

Number 

9 

1 

4 

2 

1 

1 

1 

19 

Days 

3 

1 

3 

1 

1 

1 

1 

1 1 

Deaths 

1 

0 

0 

0 

0 

0 

0 

1 

Injuries 

8 

0 

2 

0 

0 

2 

5 

17 

HAWAII 

Number 

1 

1 

Days 

1 

1 

Deaths 

0 

0 

Injuries 

0 

0 

IDAHO 

(None) 

ILL. 

Number 

1 

7 

2 

1 

11 

1 

5 

2 

g 

Deaths 

0 

2 

0 

0 

2 

Injuries 

0 

110 

0 

0 

110 

IND. 

Number 

1 

6 

14 

1 

7 

29 

1 

3 

4 

1 

12 

Deaths 

0 

2 

0 

0 

0 

2 

Injuries 

0 

1 

53 

0 

0 

54 

IOWA 

Number 

4 

3 

5 

2 

1 

15 

Days 

1 

1 

3 

1 

1 

Deaths 

0 

0 

0 

0 

0 

0 

Injuries 

0 

0 

0 

2 

0 

2 

KANS. 

29 

Number 

4 

5 

7 

3 

2 

5 

2 

1 

Da  ys 

3 

3 

3 

5 

1 

1 

19 

Deaths 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Inj  uries 

0 

3 

0 

1 

0 

0 

0 

0 

4 

KY. 

Number 

1 

6 

1 

1 

9 

Days 

1 

3 

1 

1 

6 

Deaths 

0 

0 

0 

0 

0 

I  nj  uries 

10 

4 

0 

0 

14 

LA. 

Number 

1 

2 

3 

1 

2 

9 

Days 

1 

1 

2 

1 

2 

7 

Deaths 

0 

0 

0 

0 

0 

0 

Injuries 

3 

0 

0 

0 

1 

4 

SUMMARY 


Year 

1963 

State 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

N 

ov. 

Dec. 

Total 

MAINE 

Number 

2 

4 

2 

8 

2 

2 

2 

6 

Deaths 

0 

0 

0 

Injuries 

0 

0 

0 

0 

MD. 

Number 

2 

2 

1 

0 

1 

Deaths 

Injuries 

0 

0 

MASS  . 

Number 

4 

2 

1 

1 

8 

1 

2 

1 

1 

5 

Deaths 

0 

0 

0 

0 

Injuries 

0 

0 

0 

0 

0 

MICH. 

Number 

2 

1 

1 

1 

5 

1 

1 

1 

1 

4 

Deaths 

1 

0 

0 

0 

Injuries 

1 

0 

0 

0 

1 

MTNN. 

Number 

3 

1 

2 

7 

2 

1 

1 

1 

5 

Deaths 

0 

0 

0 

0 

0 

Injuries 

0 

0 

1 

0 

1 

MISS  . 

Number 

4 

3 

1 

8 

1 

1 

1 

3 

Deaths 

2 

8 

0 

10 

Injuries 

12 

34 

0 

46 

MO. 

Number 

3 

5 

3 

1 

1 

13 

1 

3 

3 

1 

1 

9 

Deaths 

0 

1 

0 

0 

0 

1 

Injuries 

4 

5 

1 

2 

0 

12 

MONT. 

Number 

1 

2 

3 

1 

2 

3 

Deaths 

0 

0 

Q 

Injuries 

0 

0 

0 

NEBR. 

Number 

5 

3 

7 

1 

1 

17 

Days 

1 

3 

4 

1 

1 

10 

Deaths 

1 

0 

0 

0 

0 

1 

Injuries 

8 

0 

0 

0 

° 

8 

NEV. 

(None ) 

N.  H. 

Number 

4 

1 

3 

1 

9 

Days 

3 

1 

2 

1 

7 

Deaths 

0 

0 

0 

0 

0 

Injuries 

0 

0 

2 

0 

2 

N.  J. 

(None) 

N.  MEX. 

Number 

2 

2 

2 

2 

8 

2 

2 

2 

2 

g 

Deaths 

0 

0 

0 

0 

0 

Injuries 

0 

1 

0 

0 

1 

N.  Y. 

Number 

1 

1 

1 

3 

Days 

1 

1 

1 

3 

Deaths 

0 

0 

0 

0 

Injuries 

0 

0 

0 

0 

N.  C. 

Number 

1 

1 

4 

2 

3 

11 

Days 

1 

1 

2 

2 

1 

7 

Deaths 

0 

0 

0 

0 

0 

0 

Injuries 

0 

0 

2 

0 

0 

2 

N.  DAK. 

Number 

6 

1 

7 

Days 

4 

1 

5 

Deaths 

0 

0 

0 

Injuries 

0 

0 

0 
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TORNADO  SUMMARY 


Year  1963 


State 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

State 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total 

OHIO 

19 

UTAH 

Number 

10 

2 

2 

2 

3 

Number 

1 

1 

1 

1 

1 

2 

1 

6 

Days 

1 

1 

Deaths 

0 

0 

0 

0 

0 

0 

Deaths 

0 

0 

Injuries 

1 

0 

0 

0 

9 

10 

I njuries 

0 

0 

OKLA, 

3  0 

VT. 

Number 

3 

1 

11 

4 

4 

1 

2 

1 

3 

Number 

1 

1 

Days 

3 

1 

1 

3 

3 

1 

1 

1 

2 

Days 

1 

1 

Deaths 

0 

0 

9 

Q 

0 

Deaths 

0 

0 

Injuries 

0 

0 

4 

1 

0 

3 

° 

" 

g 

Injuries 

0 

0 

OREG. 

VA . 

(None) 

(None) 

PA. 

WASH. 

Number 

1 

1 

1 

1 

(None) 

Days 

1 

1 

1 

1 

4 

Deaths 

0 

0 

2 

0 

2 

W.  VA. 

Injuries 

0 

0 

70 

11 

81 

Number 

1 

1 

R.   I  . 

Deaths 

0 

0 

(None ) 

Injuries 

0 

0 

S.  C. 

WIS . 

Number 

1 

1 

2 

3 

5 

12 

Number 

2 

1 

3 

4 

10 

1 

1 

2 

2 

2 

8 

Days 

2 

X 

1 

2 

Q 

Deaths 

0 

0 

0 

0 

3 

3 

Deaths 

0 

0 

0 

0 

0 

I njuries 

0 

0 

0 

0 

13 

13 

Injuries 

0 

0 

13 

0 

13 

S.  DAK. 

WYO. 

Number 

6 

3 

1 

10 

Number 

1 

1 

2 

Days 

3 

3 

1 

7 

Days 

1 

1 

2 

Deaths 

0 

0 

0 

0 

Deaths 

0 

0 

0 

Injuries 

0 

0 

0 

0 

Injuries 

0 

0 

0 

TENN  . 

P.   R.  and 

Number 

]^ 

9 

2 

12 

V .   I  . 

Days 

1 

2 

1 

(None ) 

Deaths 

0 

1 

3 

4 

Injuries 

4 

19 

6 

29 

TOTALS 

Number 

15 

6 

50 

85 

70 

93 

62 

27 

34 

14 

12 

0 

468 

TEX. 

*14 

*49 

*82 

*69 

*33 

*461 

Number 

3 

9 

19 

24 

8 

4 

6 

4 

3 

80 

Days 

t5 

t3 

tl2 

tl4 

1-21 

t23 

t26 

tl3 

tl2 

t5 

t6 

0 

tl40 

Days 

2 

4 

9 

10 

8 

3 

3 

3 

2 

44 

Deaths 

1 

0 

8 

16 

1 

0 

0 

2 

3 

0 

0 

0 

31 

Deaths 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Injuries 

15 

0 

103 

246 

14 

8 

10 

87 

39 

1 

2 

0 

525 

Injuries 

0 

3 

2 

0 

7 

0 

1 

0 

0 

13 

*  Corrected  for  boundary-crossing  tornadoes, 
t  Tornado  days  for  country  as  a  whole . 
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NUMBER  OF  TORNADOES,   TORNADO  DAYS, 
AND  RESULTING  LOSSES  BY  YEARS  1916-63 


Year 

Nufflbei* 

11  Ulli  LI  cr  i 

1  oxa  X 

Mos  t 

Total 

Number  of  tornadoes 

'tot*  n&  — 

ueaxns 

deaths  In 

proper  ty 

causing  losses 

t  in 

does 

days 

a  single 

losses  -f 

o  o  ^  A  rr*~v  it^  \t 

c  a  tegor  y 

tor  nado 

5 

5 

7  &  over 

1916 

90 

36 

X  v)  u 

J  u 

D 

7 

1 

0 

1917 

121 

38 

X  ux 

I 

21 

9 

0 

1918 

81 

45 

Jo 

i 

20 

5 

0 

1919 

64 

35 

206 

59 

7 

10 

9 

0 

1920 

87 

50 

498 

87 

7 

14 

1  n 

X  u 

0 

1921 

105 

55 

Z  wZ 

b  i 

7 

22 

3 

0 

1922 

108 

64 

X  <J)  D 

lb 

7 

27 

5 

0 

1923 

102 

SQ 

X 

6 

91 
Z  X 

X 

0 

1924 

130 

57 

376 

85 

7 

OP, 

X  X 

1 

1925 

119 

65 

794 

689 

7 

T  4 

Z 

1 

1926 

111 

O  t 

X44 

23 

6 

28 

0 

0 

1927 

X  o  o 

D  Z 

92 

7 

42 

9 

1 

1928 

^  wo 

7Q 

14 

7 

4n 

7 

0 

1929 

197 

74 

274 

40 

7 

48 

A 

0 

1930 

192 

72 

179 

41 

7 

38 

o 

0 

1931 

^^7 

*3D 

b 

6 

14 

1 

0 

1932 

151 

f?7 

O  / 

1 

23 

1 

1 

1933 

258 

<5  O 
OO  z 

rf 
1 

46 

9 

0 

1934 

147 

77 

47 
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Means : 

1916-63 

197 

1953-63 

595 

156 

112 

NOTE. — The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 


t  Storm  damages  in  categories: 

5  $50,000  to  $500,000  7     $5,000,000  to  $50,000,000 

6  $500,000  to  $5,000,000  8     $50,000,000  and  over. 

This  tabulation  does  not  include  funnel  clouds  that  remained  aloft  or  funnels 
on  water  surfaces  only. 
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NUMBER  OF  FUNNEL  CLOUDS  ALOFT,  1963 
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HAILSTORM   LOSSES  FOR  PAST  YEARS 


1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 


Ploporty 
(exclusive 
of  crops) 


Crops 


1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 


Property 
(exclusive 
of  crops) 


Crops 


Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows 


Less  than  $50 
$50  to  $500 
$500  to  $5,000 


$5,000   to  $50,000 
$50,000  to  $500,000 
$500,000  to  $5,000,000 


$5,000,000  to  $50,000,000 
$50,000,000  to  $500,000,000 
$500,000,000  to  $5,000,000,000. 


-The  above  estimated  losses  are  based  on 


alues  at  time  of 


jccurrence 


WINDSTORM  LOSSES  FOR  PAST  YEARS 


(Windstorms  other  than  tornadoes) 


1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 


Total  loss  of  life 


79 
344 
42 


133 
68 
78 


1,947 
46 
49 
17 
306 
156 
109 
461 
121 
43 
630 
60 
251 


Total  property  loss 


1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 


Total  loss  of  liie 


68 
61 
448 
85 
70 
117 
52 
102 
210 
289 
137 
118 
292 
301 
196 
553 
129 
145 


Total  9,357 


t     Storm  damages  are  placed  in  categories  varying  from  1  to  9  as  follows; 

1  Less  than  $50  4     $5,000  to  $50,000  7     $5,000,000  to  $50,000,000 

2  $50  to  $500  5     $50,000  to  $500,000  8     $50,000,000  to  $500,000,000 

3  $500  to  $5,000  6     $500,000  to  $5,000,000  9    $500,000,000  to  $5,000,000,000. 

NOTE, — The  above  estimated  losses  are  based  on  values  at  time  of  occurrence. 
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NORTH  ATLANTIC  TROPICAL  CYCLONES,  1963 

George  W.  Cry,  Climatology 
U.  S.  Weather  Bureau,  Washington,  D.  C. 


Nine  tropical  cyclones  of  storm  or  hurricane  force  were 
tracked  in  the  North  Atlantic  during  1963.  Seven  were  of 
hurricane  intensity  (sustained  winds  74  m.p.h.  or  higher) 
although  several  barely  reached  this  strength.  These  fre  - 
quencies  compare  to  the  most  recent  30 -year  means  of 
9.  5  tropical  cyclones  and  5.  6  hurricanes.  A  number  of 
tropical  depressions  which  never  reached  organized  storm 
intensity  while  still  tropical  were  also  observed.  In- 
cluded in  this  category  was  a  circulation  which  developed 
in  the  southwestern  Caribbean  on  May  30,  moved  north- 
ward and  produced  record  24-hour  rainfalls  over  portions 
of  the  Middle  Atlantic  Coastal  States  before  dissipating 
on  June  4.  While  this  cyclone  was  probably  tropical  for 
a  part  of  its  existence,  it  had  acquired  predominate  ex- 
tratropical  features  by  the  time  it  reached  storm  intensity. 

This  year,  as  last,  the  continental  United  States  was  not 
affected  by  a  major  hurricane,  although  Cindy  in  Septem- 
ber produced  significant  flood  damage  in  portions  of  Texas 
and  Louisiana  and  Ginny  in  October  posed  an  extended, 
but  generally  unrealized,  threat  to  an  extensive  area  along 
the  Atlantic  Coast.  Sections  of  Haiti,  Cuba,  the  Domini- 
can Republic  and  some  of  the  islands  of  the  Lesser  An- 
tilles were  severely  affected  by  hurricanes  Flora  and 
Edith.  Measured  by  loss  of  life,  1963  was  the  second 
most  disastrous  year  of  record  with  about  7,200  fatalities, 
all  but  25  as  a  result  of  Flora  and  all  but  11  outside  the 
United  States. 

The  most  deadly  recorded  Atlantic  hurricane  occurred 
October  10-12,  1780,  devastating  the  Windward  and  Lee- 
ward Islands.  Well  over  20,000  persons  perished:  4,326 
on  Barbados;  9,000  on  Martinique;  4,500  on  St.  Eustatius; 
several  thousand  sailors  on  foundered  ships  of  the  Spanish, 
British,  French,  and  Dutch  fleets;  and  smaller  numbers 
on  other  islands. 

Direct  property  and  crop  damage  for  the  1963  season 
has  been  conservatively  estimated  at  almost  $589  million, 
but  final  evaluation  of  both  deaths  and  damage  has  not  been 
completed  in  the  Dominican  Republic,  Haiti,  and  Cuba. 
Damage  in  the  United  States  totaled  only  $12,960,000. 

Summaries  of  individual  tropical  storms  and  hurricanes 
follow.  Meteorological  data  are  given  in  tables  1  and  2. 
Tracks  are  shown  in  figure  1. 

HURRICANE  ARLENE,  JULY  31 -AUGUST  11 

TIROS  VI  photographs,  taken  at  1505  GMT,  July  31, 
showed  a  large  cloud  mass  in  the  south-central  North 
Atlantic  near  11°N.  ,  3  9°W.  This  location  is  too  far  east 
for  aircraft  reconnaissance  and  little  information  was  re- 
ceived until  the  MORMACTRADER  passed  close  to  Arlene 
during  the  night  of  August  1-2.  This  ship's  excellent  re- 
ports indicated  the  cyclone  had  just  reached  tropical  storm 
intensity.  The  first  Navy  reconnaissance  located  a  fully- 
developed  hurricane  near  14.2°N.,  49.8°W.,  at  1642  GMT, 
August  2,  with  minimum  pressure  987.4  mb.  (29.  16  in.) 
and  maximum  winds  85  kt. 

Three  reconnaissance  flights  during  the  next  26  hours, 
as  Arlene  moved  west-northwestward,  reported  winds  well 
above  hurricane  force,  and  the  observers  described  the 
storm  as  well-developed.  However,  a  rapid  dissipation 
of  the  eye  structure  and  a  marked  reduction  of  maximum 
winds  took  place  during  the  night  of  August  3-4.  By  the 
afternoon  of  the  4th  no  definite  storm  pattern  was  evident. 


and  Arlene  was  only  a  tropical  depression.  This  unusual 
dissipation  occurred  in  an  area,  just  east  of  the  Windward 
Islands,  where  intensification  is  the  rule. 

Tropical  depression  intensity  was  maintained  through 
August  7,  mainly  on  the  basis  of  some  circulation  aloft, 
although,  at  times,  only  a  disturbed,  unorganized  area  of 
squalls  remained  at  the  surface.  Ship  reports  during  the 
late  evening  of  the  7th  showed  Arlene  to  be  regenerating, 
again  of  tropical  storm  intensity,  and  turning  on  a  north- 
easterly course  toward  Bermuda.  Air  Force  reconnais- 
sance penetrated  the  center  at  1357  GMT,  August  8,  and 
found  Arlene  was  again  of  hurricane  intensity,  with  a  well- 
developed  eye  and  maximum  surface  winds  estimated  at 
65  kt.  An  unusual  and  excellent  radar  eye  fix  was  re- 
ceived from  the  U.S.S.  LAWRENCE  shortly  before  the 
Air  Force  penetration. 

Arlene  remained  small  in  size  and  about  the  same  in- 
tensity as  the  forward  speed  increased  during  the  night 
and  early  morning  of  August  8-9.  The  eye  passed  directly 
over  Bermuda  about  1600  GMT.  Meteorological  obser- 
vations there  included:  minimum  pressure  974. 5  mb. 
(28.  78  in.  );  maximum  winds  east -southeast  69  m.p.h., 
with  gusts  to  98  m.  p.  h.  ;  rainfall  2 .  69  ins;  and  tides  es- 
timated 4  ft.  above  normal.  There  were  no  casualties 
and  property  damage  was  estimated  at  $30,  000. 

Arlene  continued  on  a  northeasterly  path  after  leaving 
Bermuda,  with  some  acceleration  of  forward  speed  and  a 
slight  increase  in  intensity  for  a  short  time,  then  weak- 
ened some  on  the  10th  and  during  the  night  of  August  10-11 
quickly  lost  tropical  characteristics  and  merged  into  a 
frontal  zone  some  200  mi.  southeast  of  Newfoundland. 

HURRICANE  BEULAH,  AUGUST  20-28 

The  circulation  from  which  hurricane  Beulah  developed 
was  located  by  Navy  reconnaissance  near  14°N. ,  51°W.  , 
about  midday,  August  20  with  maximum  winds  35  m.p.h.  , 
in  squalls  and  surface  pressure  1006  mb.  (29.71  in.). 
Surface  ship  reports  and  TIROS  VI  photographs  had  indi- 
cated disturbed  c  onditions  over  a  wide  area  from  the  Cape 
Verde  Islands  westward  for  several  days,  but  reconnais- 
sance on  the  19th  had  found  no  pattern  of  circulation. 

At  1200  GMT,  August  21,  ship  reports  indicated  winds 
of  35  to  40  m.p.h.,  and  a  reconnaissance  a  few  hours  later 
recorded  maximum  winds  52  m.p.h.,  and  minimum  pres- 
sure 1005  mb.  (29.68  in.)  in  the  center  near  16.  5°N.  , 
54.5°W.  Beulah  moved  west -northwestward  for  the  next 
24  hours  while  slowly  intensifying  to  hurricane  force  by 
the  afternoon  of  the  22d,  when  Navy  reconnaissance  re- 
ported a  well-formed  eye,  central  pressure  994  mb. 
(29.  35  in. )  and  winds  of  78  m.  p.  h.  ,  just  east  of  the  eye. 
About  this  time  a  change  in  course  to  northwest  removed 
any  threat  to  the  Leeward  Islands.  Intensification  accel- 
erated during  the  night  of  August  22  and  continued  through 
the  23d.  Beulah  reached  its  maximum  intensity,  with 
central  pressure  958  mb.  (28.29  in.)  and  highest  winds 
estimated  about  120  m.p.h.,  at  0630  GMT,  August  24. 
The  eye  at  this  time  was  elliptical  with  10-  to  15 -mile 
radii.  By  late  afternoon  a  filling  trend  had  begun  and  con- 
tinued during  the  next  24  hours,  with  winds  dropping  to 
about  105  m.p.h.  ,  and  the  eye  diameter  increasing  to  60 
miles  on  the  25th.  The  hurricane  was  moving  toward  the 
north -northwest   during  the   deepening  and   later  filling 
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stages,  and  turned  toward  the  north,  then  the  north-north- 
east and  increased  forward  speed  on  the  25th.  By  the  26th 
its  movement  was  about  25  m.p.h.,  toward  the  northeast. 
The  acceleration  continued  and  late  on  the  27th  Beulah 
passed  about  250  miles  east  of  Newfoundland  moving  north- 
northeast  at  near  40  m.p.h.  By  0400  GMT,  August  28,  it 
was  extratropical,  but  maximum  winds  remained  70  m.p.h., 
or  higher,  and  the  Low  was  still  accompanied  by  gales  in 
the  British  Isles  on  August  30. 

No  damage  or  deaths  have  been  attributed  to  Beulah. 
Two  cloud  seeding  experiments  were  conducted  in  this 
hurricane  on  August  23  and  24. 

TROPICAL  STORM,  SEPTEMBER  10-15 

Ship  reports  indicated  a  very  weak  circulation  north  of 
Puerto  Rico  on  September  8.  The  depression,  marked  by 
a  squally  area,  drifted  slowly  northward,  and  passed  over 
Bermuda  during  the  afternoon  of  September  10,  with  min- 
imum pressure  1007  mb.  (29.74  in.)  and  winds  of  25  m.p.h. 
After  the  circulation  had  passed  the  island  a  small,  tight, 
typically -tropical  pattern  developed  and  winds  reached 
tropical  storm  intensity  during  the  early  morning  of  the 
11th.  The  storm  passed  across  the  main  shipping  lanes 
moving  just  ahead  of  a  cold  front  during  the  next  3  days. 
Maximum  intensity  occurred  on  the  12th  when  the  MS 
FREIBURG  (37°N.,  52.5°W.  )  experienced  68-kt.  winds, 
27-ft.  seas,  and  pressure  995  mb.  (29.39  in.).  Tropical 
features  were  lost  on  September  14  and  late  that  night  the 
circulation  was  absorbed  into  a  larger  extratropical  storm 
south  of  Iceland.  No  damage  or  casualities  have  been  re- 
ported. 

HURRICANE  CINDY,  SEPTEMBER  16-19 

Hurricane  Cindy,  the  first  in  the  Gulf  of  Mexico  in  2 
years,  formed  in  a  trough  of  low  pressure  located  about 
200  miles  east -northeast  of  Brownsville,  Tex.,  on  the 
morning  of  September  16.  Weather  conditions  had  been 
disturbed  for  several  days  in  the  southwestern  Gulf,  and 
ship  reports  received  around  1800  GMT  indicated  that  a 
circulation  of  tropical  storm  strength  had  formed,  and 
was  intensifying  rapidly.  Two  hours  later  the  central  eye 
was  sufficiently  developed  to  be  located  about  200  miles 
east  of  Corpus  Christi  by  the  WSR-57  radar  at  Galveston. 
At  the  same  time,  a  report  from  the  SS  SABINE  near  the 
storm  center  indicated  hurricane  force  winds,  but  there  is 
some  question  as  to  the  accuracy  of  the  wind  velocity  re- 
corder reading.  Cindy  moved  northward  at  an  average 
speed  of  8  m.p.  h.  ,  during  the  afternoon  and  night  of  the 
16th,  remaining  relatively  small  in  area,  with  no  further 
increase  in  intensity  although  most  of  the  circulation  was 
still  over  the  warm  Gulf  waters. 

Winds  and  tides  along  the  coast  from  the  Galveston  area 
eastward  increased  during  the  evening,  with  winds  reach- 
ing maximum  values  during  the  early  morning  hours  of  the 
17th.  Over  the  Gulf,  highest  sustained  winds  were  esti- 
mated at  80  m.p.h.,  and  the  highest  gusts  on  the  coast 
were  also  80  m.p.h.,  measured  at  the  Bureau  of  Com- 
mercial Fisheries  installation  near  the  eastern  tip  of  Gal- 
veston Island,  and  estimated  at  Gilchrist.  The  Weather 
Bureau  Office  at  Galveston  recorded  a  fastest  mile  at  the 
rate  of  50  m.p.h.,  and  a  peak  gust  of  74  m.p.h.,  early 
on  the  17th.  In  the  Port  Arthur  area,  the  highest  gusts 
were  from  40  to  50  m.p.h.,  while  in  Louisiana  gusts  were 
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estimated  as  high  as  60  m.p.h.,  at  Grand  Chenier  and 
45  m.p.h.,  at  Cameron,  but  were  generally  in  the  25  to 
35  m.  p.  h.  ,  range. 

The  central  eye  of  Cindy,  some  20  miles  in  diameter, 
moved  over  the  coastline  around  High  Island,  about  mid- 
way between  Galveston  and  Port  Arthur.  The  Corps  of 
Engineers  there  reported  "light  winds  and  near  calm"  be- 
tween 7:30  and  11a.m.,  c.  s.  t. ,  on  the  17th  and  a  mini- 
mum barometer  reading  of  29.44  in.  (997  mb.)  at  10:00 
a.m.  A  slightly  lower  pressure,  29.41  in.  (996  mb. )  was 
recorded  inland  at  Anahuac  between  2:27  and  2:45  p.m. 

The  storm  center  became  almost  stationary  for  about 
18  hours  shortly  after  moving  inland,  then  drifted  very 
slowly  westward  and  southwestward  with  slowly  decreasing 
intensity  through  the  Texas  Coastal  Plain  on  September 
18  and  19.  This  unusually  slow  movement  during  the  de- 
cay of  the  storm  resulted  in  an  extended  period  of  heavy 
rainfall  in  Cindy's  northeastern  sector  over  extreme 
southeastern  Texas  and  southwestern  Louisiana.  Storm 
rainfall  totals  were  15  to  20  in.  in  portions  of  Jefferson, 
Newton,  and  Orange  Counties,  and  Calcasieu  and  Vermil- 
ion Parishes.  The  heaviest  rainfall  occurred  at  Dewey- 
ville,  in  southern  Newton  County:  a  3 -day  total  of  23,  50 
in.  ,  including  20.  60  in.  in  24  hours  between  the  7  a.m., 
c.s.t.,  observations  on  September  17  and  18. 

Rainfall  to  the  west  and  south  of  the  almost  stationary 
storm  center  during  this  period  was  relatively  light.  Gal- 
veston recorded  only  3.64  in.  on  the  16th  and  17th;  Ana- 
huac, 2.  63  in.  for  the  same  period;  amounts  were  well 
under  2  in.  in  the  Houston  area. 

Storm  totals  were  generally  4  to  8  in.  in  southern  Lou- 
isiana as  far  east  as  Terrebonne  Parish,  where  Houma 
received  7.90  in.  during  the  15-17th.  Moist  air  pushed 
northward  by  Cindy's  circulation  brought  significant  rain- 
fall, ranging  up  to  5  in.  or  more  locally,  to  much  of  south- 
west and  central  Oklahoma  on  September  16. 

Since  Cindy  was  a  relatively  small  storm,  barely  of  hur- 
ricane intensity,  and  developed  near  the  coast,  extremely 
high  tides  were  not  produced.  Tides  ranged  generally 
from  3  to  5  ft.  above  mean  sea  level  along  the  upper  Texas 
and  western  Louisiana  coasts.  Except  in  Galveston  Chan- 
nel, no  levels  greater  than  4  ft.  were  recorded  in  Galves- 
ton Bay.  Indeed  during  the  afternoon  and  evening  of  the 
17th  tides  were  as  much  as  2  to  3  ft.  below  normal  in  the 
upper  reaches  of  the  Bay  and  in  the  Houston  Ship  Channel 
as  a  result  of  the  persistent  strong  northerly  winds  on  the 
west  side  of  Cindy's  nearly  stationary  center. 

The  highest  reliable  recorded  tide  in  the  Galveston  area 
was  4.6  ft.  ,  at  pier  21  in  Galveston  Channel.  Along  the 
Gulf  side  of  the  island,  tides  averaged  near  4  ft.  Farther 
east,  the  water  level  reached  3.8  ft.  at  Sabine,  Tex.  In 
Louisiana,  reports  were  generally  3.5  to  4  ft.,  with  high- 
est values  --  5.5  to  6.0  ft.  --  south  of  Lake  Charles  at  the 
mouth  of  the  Calcasieu  River. 

Property  damage  from  wind  was  minor,  consisting  of 
roof  damage  to  beach  homes.  Only  minor  flooding  and 
some  slight  damage  was  attributable  to  tides,  but  several 
roads  were  impassable  for  short  periods,  and  waves  de- 
stroyed several  piers  and  caused  some  damage  to  small 
boats. 

Considerable  damage  accrued  from  flooding  streams  and 
drainage  canals  and  from  ponding  of  water  in  the  areas  of 
extremely  heavy  rainfall  over  the  flat  topography  of  the 
lower  Sabine  Basin  in  both  Texas  and  Louisiana.  Flood 
water  entered  about  4,  000  homes  in  Jefferson,  Orange, 
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and  Newton  Counties,  remaining  in  some  for  extended 
periods.  Conditions  were  most  severe  in  the  Port  Arthur- 
Port  Acres  area. 

Overall  property  damage --mainly  from  the  flooding-- 
was  estimated  at  $11,700,000.  Principal  crop  damage, 
estimated  near  $500,  000  in  Texas  and  $360,  000  in  Lou- 
isiana, was  to  unharvested  rice.  Fortunately  most  of  the 
crop  had  already  been  combined,    and  rainfall  in  most 
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areas  was  considered  more  beneficial  than  damaging  to 
crops  and  ranges 

One  man  drowned  when  he  fell  from  a  crew  boat  evacu- 
ating personnel  from  the  offshore  oil  rigs  south  of  Cam- 
eron, La.,  and  2  small  sisters  drowned  at  Port  Acres  on 
September  22  in  the  persistent  flood  waters  still  covering 
that  section. 
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HURRICANE  CINDY 
September  16-20,  1963 


Station 

Date 

Pressure 
(inches) 

Wind 
(miles  per  hour) 

Highest 
Tide 

Storm 

Remarks 

Sept. 

Low 

Time+ 

Fastest 
Mile 

Timet 

Gusts 

Time* 

(feet) 

# 

Time+ 

Rainfall 

(inches) 

TEXAS 

Anahuac 
Galveston  WBO 
Galveston  BCF 
Galveston 
Galveston 

17 
17 
17 
17 
17 

29.41 
29.54 
29.59 

1427-1445 
0529 
0545 

NE  50 

0215 

ENE  76 
NE  74 
NNE  80 

0820 
0216 
0300 

4.6 
4.0 

0310 
0300 

3.64 

Pier  21  -  North  side  of  Island. 
17th  St.  Pier  -  Gulf  side  of  Island. 

High  Island 
Houston  WBAS 
Port  Arthur  WBAS 
Port  Arthur  Ship  Ch. 
Sabine 

17 
17 
17 
17 
17 

29.44 
29.73 

29.69 

1000 
1510 
1700-1800 

E  60-65 
N  31 

0700 
0530 

E  69 
NNW  46 
NE  42 

SE  75* 

0700 
0917 
0500 

3.6 

3.3 
3.8 

1600-163( 

1600 
0345-052; 

2.75 
1.00 
15.  17 

San  Leon 
Texas  City 

17 
17 

29.69 
29.59 

0600 
0215 

N  65* 
NW  60 

0500-060( 
0250 

2.6 
4.0 

0500 
0415 

Total  Storm  Rainfalls 

Beaumont 
Beaumont  9W 
Deweyville 
Evadale 
Fannett  IS 
KirbyvUle 
Kountze 
Orange 

Port  Arthur-Lewis  Di 
Vidor 

Winnie  12SE 

• 

15.62 

18.71 

23.50 

14.64 

20.  15 

11.85 

14.00 

22.80 

17.42 

17.00» 

20.75 

LOUISIANA 

Cameron 
Grand  Chenier 
Jennings 

Lafayette  FAA  AP 
Lake  Charles  WBAS 

17 
17 
17 
17 
17 

29.80 
29.91 
29.85 

0600 
1800 
1800 

ENE  60* 
NE  35  • 
ENE  28 
ESE  23 

0130 
0830 
0900-1000 
1520 

45  » 
E  35 

0730 

4.5 

0900 

5.50 
5.62 
7.08 
4.67 

Tide  above  normal. 

Tide  5.5  to  6.0  feet  above  normal  at  mouth  of  Calcasieu  River, 

Total  Storm  Rainfalls 

Gueydan 
Hackberry 
Houma 
Pecan  Island 
Sulphur  Mines 
Vinton 

7.79 
7.56 
7.90 

20.  25 
9.77 

18.30 

+  All  times  are  Central  Standard 

#  Above  mean  sea  level 

*  Estimated 
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HURRICANE  DEBRA,  SEPTEMBER  19-24 

The  fourth  hurricane  of  1963  formed  in  the  southern 
mid-Atlantic  in  an  area  of  unsettled  weather  which  had 
been  under  observation  by  ships,  aircraft,  and  TIROS  VII 
satellite  for  several  days.  The  first  indications  of  the 
circulation  pattern  came  from  a  ship  report  and  a  TIROS 
picture  early  on  September  19.  A  reconnaissance  air- 
craft penetrated  to  the  southeastern  portion  of  the  storm 
on  the  20th  before  reaching  its  fuel  limit.  A  radar  eye 
and  west  winds  of  30  m.p.h.,  at  the  surface  20  miles  south 
of  the  center  were  noted.  Winds  of  75  m.p.h.  ,  and  cen- 
tral pressure  about  1000  mb.  (29.53  in. )  were  reported 
by  aircraft  on  the  afternoon  of  September  21.  Debra  re- 
mained small  in  size  and  of  minimal  hurricane  force  for 
about  24  hours  as  it  moved  slowly  northward  on  the  21st 
and  22d.  On  September  23,  Debra  began  to  weaken  and 
was  finally  absorbed  into  a  large  extratropical  Low  on  the 
24th  near  36°N.  ,  3  8°W.  No  loss  of  life  or  property  dam- 
age has  been  attributed  to  Debra. 

HURRICANE  EDITH,  SEPTEMBER  23-29 

Hurricane  Edith  formed  in  the  southwestern  North  At- 
lantic a  short  distance  east  of  the  Lesser  Antilles  on  Sep- 
tember 24.  A  disturbance  was  first  suspected  in  this  re- 
gion when  the  Dutch  tanker  ACTEON  reported  a  south  wind 
of  28  m.p.h.,  and  surface  pressure  of  1010.1  mb.  (29.83 
in.)  on  September  22.  TIROS  VII  photographs  the  next 
day  showed  a  vortex  and  extensive  cloudiness  centered 
near  11°N.,  52°W.,  but  a  reconnaissance  aircraft  late  that 
afternoon  found  winds  only  29  m.p.h.,  surface  pressure 
1005  mb.  (29.68  in.),  and  no  organized  spiral  patterns  of 
rainfall  on  radar.  The  early  morning  flight  on  the  24th 
reported  surface  winds  estimated  at  70  m.p.h.,  increas- 
ing a  short  time  later  to  80  m.p.  h.  The  lowest  pressure 
computed  in  Edith  was  978  mb.  (28.88  in.)  during  the 
morning  of  the  24th.  The  center  at  this  time  was  located 
about  120  miles  east  of  Barbados  moving  west-northwest- 
ward. 

The  center  of  Edith  passed  over  the  northern  portion  of 
St.  Lucia  between  0600  and  0800  GMT,  September  25. 
The  hurricane  was  at  maximum  intensity  about  this  time. 
Highest  winds  measured,  127  m.p.h.,  were  at  Fort  de 
France,  Martinique.  The  barometer  there  touched  995 
mb.  (29.38  in.).  Wind  speeds  reached  90  m.p.h.,  on  St. 
Lucia;  80  m.p.h.,  in  gusts  on  Dominica;  and  60  to  65 
m.p.h.  ,  in  squalls  on  the  northern  tip  of  Barbados. 

Storm  tides  were  up  to  6  ft.  above  normal  on  Barbados, 
8  ft.  on  Martinique,  and  10  ft.  on  St.  Lucia. 

Heavy  damage  from  wind,  rain,  and  tides  to  both  prop- 
erty and  crops  was  reported,  ranging  up  to  almost  com- 
plete destruction  in  some  sections  of  Martinique,  where 
10  persons  were  killed  and  50  injured.  Monetary  esti- 
mates of  damage  were:  Martinique  -  $40  million;  St. 
Lucia  -  $3,  465,  000;  Dominica  -  $2,  611,  600  and  Bar- 
bados -  $145, 000. 

After  entering  the  Caribbean  on  a  generally  west-north- 
westward course,  Edith  showed  little  immediate  change  in 
intensity  but  never  recovered  from  the  effects  of  passing 
through  the  high  mountains  of  the  Lesser  Antilles.  Dur- 
ing September  26  the  circulation,  now  barely  of  hurricane 
force,  became  more  disorganized,  slowed  down  and  turned 
to  a  more  north-northwesterly  course.     The  center  en- 
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tered  the  Dominican  Republic  early  on  the  27th  west  of  La 
Romana,  where  maximum  winds  were  63  m.p.h.,  and 
moved  into  the  Atlantic  about  8  hours  later.  After  passing 
over  Hispaniola,  Edith  continued  to  weaken  as  it  moved 
into  the  southeastern  Bahamas.  By  late  afternoon  of  Sepj- 
tember  28,  winds  were  below  tropical  storm  force,  and 
by  the  29th  only  an  area  of  squalls  remained. 

Damage  in  the  Dominican  Republic  was  light.  Modf.-rate 
rain;  gale  force  winds,  estimated  up  to  60  m.p.h.,  at 
Cabo  Rojo;  and  heavy  surf  combined  to  produce;  about 
$150,  000  damage  to  property  and  $250,  000  to  crops  in 
southwestern  Puerto  Rico. 

HURRICANE  FLORA,  SEPTEMBER  26-OCTOBER  13 

The  original  disturbance  from  which  hurricane  Flora 
eventually  developed  probably  moved  across,  most  of  the 
southern  North  Atlantic.  On  the  morning  of  September 
2  6,  TIROS  VII  sighted  apoorly -organized  circulation  con- 
sisting of  a  complex  cloud  system  with  twcj  areas  of  con- 
centration. Flora  was  associated  with  the  more  southerly, 
a  weak  depression  on  the  intertropical  convergence  zone 
located  at  that  time  near  8°N.,  34°W.  The  next  day  TIROS 
showed  the  center  near  8°N. ,  40°W. 

Little  additional  information  was  available  until  early  on 
the  30th.  A  delayed  report  from  the  SilNON,  taken  at  2230 
GMT,  September  29,  indicated  apres.sure  dip  to  1000  mb. 
(29.54  in.),  and  a  wind  shift  from  noi-thwest  to  southwest. 
The  DEL  ALBA's  0600  GMT  observa.tion  showed  pressure 
1006.  8  mb.  (29.  73  in. )  and  northea;3t  winds  of  35  kt.  At 
1500  GMT  a  delayed  complete  report  from  this  ship  con- 
firmed its  passage  near  the  storm  ceinter  during  the  night. 

Navy  reconnaissance  aircraft  reac  hed  the  center  at  1407 
GMT,  found  a  well-developed  circular  eye  8  miles  in  di- 
ameter, central  pressure  994  mb.  (29.35  in.)  and  surface 
winds  74  kt.  The  report  included  the  observer's  comment 
that  Flora  was  the  best  organized  and  most  concentrated 
tropical  cyclone  in  2  years. 

Flora  was  moving  west -northwestward;  the  eye  passed 
over  Tobago  at  1440  A.s.t.,  September  30,  with  maximum 
sustained  winds  estimated  90  to  100  m.p.h.,  and  uncor- 
rected minimum  pressure  974  mb.  (28.  77  in. );  it  passed 
some  30  miles  south  of  Grenada  about  3  hours  later. 
Winds  there  were  estimated  at  50  kt.  On  Trinidad  winds 
were  about  55  m.p.h.,  in  gusts  south  of  the  mountains, 
and  70  m.p.h.,  with  torrential  rain,  at  Northwest  Point. 

Crop  and  property  damage  was  estimated  at  about  $30 
million  on  Tobago  and  24  persons  were  killed.  Extensive 
minor  damage  on  Trinidad  totaled  near  $100,  O'OO.  Dam- 
age was  about  $25,000  on  Grenada  and  6  persons  drowned 
there. 

Flora's  track  in  the  Windwards  was  the  most  southerly 
since  the  storm  of  June  27-28,  1933,  which  passed  over 
Trinidad. 

The  hurricane  continued  to  increase  in  size  and  inten- 
sity after  entering  the  Caribbean,  moving  on  a  generally 
smooth  and  regular  track,  with  a  gradually  increasing 
northerly  component  of  motion.  It  intensified  slowly  until 
October  3,  when  it  deepened  rapidly.  At  1620  GMT,  Navy 
reconnaissance  reported  a  central  pressure  of  936  mb. 
(27.64  in.).  This  was  a  decrease  from  968  mb.  during  the 
previous  afternoon  and  954  mb.  during  the  night  of  the  2d. 
Reconnaissance  flight  level  winds  of  145  kt.  were  measured 
on  the  2d  and  were  near  the  same  speed  on  the  3d. 
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Some  further  intensification  probably  occurred  until  the 
center  reached  the  coast  in  the  central  portion  of  the 
southern  peninsula  of  Haiti  at  Cotes  de  Fer  around  2000 
e.  s.t.  ,  October  3.  At  that  time  sustained  surface  winds 
were  estimated  around  140  m.  p.  h.  ,  with  gusts  of  180  to 
200  m.p.h.  Surface  pressure  was  probably  near  930  mb. 
(27.46  in.).  Both  pressure  and  winds  in  Flora  were  closely 
comparable  to  those  in  Donna  when  it  crossed  the  Florida 
Keys  on  September  10,  1960,  and  in  Carlawhenit  reached 
the  Texas  coast  on  September  11,  1961. 

In  Haiti  calms  were  reported  at  Fond  des  Negres,  Cotes 
de  Fer,  and  Anse  a  Veau.  Winds  of  102  m.p.h.,  were 
recorded  at  Cotes  de  Fer  at  1900  e.  s.t.,  and  120  m.p.h., 
at  the  Army  base  near  Durez.  Rainfall  at  Mirogoane 
probably  exceeded  75  in.  during  the  hurricane.  At  Port- 
au-Prince  maximum  winds  were  48  m.p.h.,  with  gusts  to 
63  m.p.h.  ,  and  the  lowest  pressure  was  978  mb.  (28.  88 
in.).  At  Cabo  Rojo,  Dominican  Republic,  wind  gusts 
reached  48  m.p.h.  ,  with  heavy  rainfall. 

The  most  intense  portion  of  Flora  did  not  affect  Jamaica, 
but  squalls  in  the  outer  circulation  brought  torrential  rain- 
falls. Some  totals  (most  for  3  days)  included  60.00  in.  at 
Spring  Hill;  51.70  in.  at  Cedar  Valley;  47.00  in.  at  Castle- 
ton  Gardens;  44.32  in.  at  Hermitage  Dam;  35.00  in.  at 
Gordon  Town;  and  16.70  in.  at  Palisadoes  Airport. 

Flora  weakened  slightly  over  land  but  had  regained  some 
strength  over  the  Windward  Passage  before  it  moved  into 
eastern  Cuba,  with  the  eye  entering  the  coast  about  30 
miles  east  of  Guantanamo  Bay  around  1100  e.s.t.,  Octo- 
ber 4.  Maximum  winds  were  near  125  m.p.h.,  at  this 
time. 

During  the  next  5  days  the  hurricane  meandered  over 
eastern  Cuba  with  torrential  rainfall  and  surface  winds 
remaining  over  or  very  near  hurricane  force.  Surface 
friction  did  reduce  the  winds  somewhat,  but  70  to  100 
m.p.h.,  speeds  lashed  large  portions  of  the  region  for 
100  hours  or  more.  This  was  possible  because  much  of 
the  circulation  was  still  over  the  warm  ocean  and  con- 
ditions aloft  remained  favorable  for  intensification.  The 
unusually  slow  and  erratic  motion  was  caused  by  the  effects 
of  high  pressure  areas  to  the  west,  north,  and  east  which 
"boxed  in"  Flora  and  efficiently  blocked  movemaipt. 

Rainfall  amounts  in  Cuba  during  this  period  were  enor- 
mous. Radio  broadcasts  mentioned  a  total  of  90  in.  near 
Bayamo,  Oriente.  The  Director  of  the  National  Observa- 
tory, Havana,  reported  rainfall  accumulations  at  clima- 
tological  stations  included:  79.72  in.  at  Tacajo  (20°51'N., 
75°44'W. );  66.  22  in.  at  Baguanos  (20°46'N.  ,  76°02'W.); 
64.  21  in.  at  Santa  Ana  (20°16'N.  ,  75°54'W.  );  52.  60  in.  at 
Elia  (20°58'N.,  77°27'W.).  Guantanamo  Bay  had  17.20  in.  , 
more  than  the  total  for  all  of  1962. 

Late  on  October  7,  Flora  finally  began  to  move  east- 
northeastward  away  from  Cuba.  On  the  8th  the  direction 
of  motion  gradually  shifted  toward  northeast,  and  the  hur- 
ricane center  moved  through  the  southeastern  Bahamas 
during  the  night  of  the  8th-9th.  Flora  was  "the  worst  hur- 
ricane experienced  there  within  living  memory"  onlnagua, 
where  winds  were  estimated  at  75  to  80  m.p.h.  The  eye 
passed  over  Mayaguana  shortly  after  midnight  with  max- 
imum winds  of  83  m.  p.  h.  ,  at  0130  e.  s.  t.,  October  9. 

Flora  moved  rapidly  northeastward  during  the  next  4 
days,  passing  well  south  and  east  of  Bermuda  (gales  were 
reported  there  on  the  10th),  and  across  the  main  shipping 
lanes  on  the  11th  and  12th.    Surface  pressure  during  this 
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period  decreased  to  963  mb.  (28.  44  in.)  at  1200  GMT, 
October  11,  and  maximum  winds  were  near  100  kt.  from 
late  on  the  9th  until  the  11th.  Flora  lost  its  tropical  char- 
acteristics over  the  cold  waters  east  of  Newfoundland  by 
the  afternoon  of  the  12th  and  moved  into  the  area  between 
Greenland  and  Iceland  on  the  13th. 

Damage  and  casualties  in  southern  Hispaniola  and  east- 
ern Cuba  were  catastrophic.  Complete  surveys  of  dam- 
age have  not  been  completed  in  these  areas  but  damage 
was  more  widespread  and  severe  than  in  any  other  re- 
corded hurricane  in  this  region.  Destruction  over  the 
mountainous  terrain  of  the  Haitian  Peninsula  eastward  in- 
to the  Dominican  Republic  ranged  from  severe  to  com- 
plete. Flash  floods  or  storm  surges  washed  away  sec- 
tions of  many  towns  and  landslides  buried  others.  Most 
crops  were  completely  destroyed. 

In  Haiti  about  3,  500  bodies  were  counted  and  several 
thousand  persons  were  missing.  In  this  area,  about  half 
of  those  reported  missing  are  eventually  found  to  be  cas- 
ualties, so  an  estimate  of  5,  000  deaths  is  reasonable. 
Property  and  crop  damage  was  estimated  at  $125  million, 
although  some  reliable  sources  indicate  it  may  be  near 
$180  million. 

In  the  Dominican  Republic  preliminary  information  es- 
timated losses,  mainly  from  the  most  extensive  floods  of 
record  which  inundated  10,000  sq.  km.,  in  the  western 
portion  of  the  country,  at  $60  million.  Loss  of  life  was 
estimated  at  over  400.  Several  months  after  the  hurri- 
cane, roads  and  communication  channels  were  still  un- 
restored  in  many  sections. 

The  last  official  count  of  fatalities  released  in  Cuba  was 
1,  159  with  more  than  1,  000  persons  missing.  Applying 
the  same  rule  as  in  Haiti,  the  death  toll  was  probably  at 
least  1,  750.  No  official  estimate  of  property  and  crop 
damage  has  been  released  by  the  Cuban  Government.  Un- 
official reports  from  Cuba  indicated  there  were  heavy 
losses  to  field  crops,  livestock,  poultry,  and  vegetables 
and  extensive  damage  to  factories,  homes,  roads,  and 
bridges.  To  compound  damage  from  winds,  tides,  and 
extremely  heavy  rains,  the  productive  valleys  and  low- 
lands of  Oriente  and  Camaguey  Provinces  remained  flooded 
for  many  days. 

Reports  from  Cuba  estimate  damage  to  the  sugar  crop 
at  15  to  60  percent;  to  tobacco  15  to  50  percent;  to  coffee 
and  cocoa  25  to  100  percent;  and  to  rice  50  to  75  percent. 
There  was  also  extensive  damage  to  bananas,  pineapples, 
and  cotton.  Estimates  of  total  damage  have  ranged  up- 
ward to  $500  million,  but  it  is  believed  $300  million  is 
more  realistic. 

The  long-term  effects  on  agriculture,  which  will  be  cur- 
tailed for  5  to  8  years  in  many  places  on  these  islands, 
cannot  be  evaluated. 

On  Jamaica  11  persons  died,  most  in  flash  floods  re- 
sulting from  the  high-intensity  rainfall.  Damage  included: 
roads  and  bridges  $4,200,000;  waterworks  $420,000; 
houses,  etc.,  $280,  000;  bananas  $5,  600, 000;  other  crops 
$1,400,000,  a  total  of  $11,  900,000. 

Extensive  damage  was  reported  in  the  Bahamas  to 
wharves,  seawalls,  roofs,  roads,  and  crops.  Total  dam- 
age was  estimated  at  $1,525,000  and  1  person  drowned  at 
Mayaguana.  One  man  also  drowned  in  heavy  surf  pro- 
duced by  Flora  at  Miami,  Fla. 

A  considerable  number  of  small  work  boats  and  scho- 
oners were  reported  missing  and  presumed  lost  in  the 
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Caribbean,  particularly  off  southern  Haiti.  These  nor- 
mally carry  from  2  to  7  or  more  crew  and  passengers. 
The  possible  100  or  more  missing  have  not  been  included 
in  the  total  estimate  of  7,193  fatalities.  The  overall  dam- 
age total  of  $528,  550,  000  is  also  conservative. 

HURRICANE  GINNY,  OCTOBER  16-30 

The  depression  from  which  hurricane  Ginny  developed 
first  formed  as  a  flat,  weak  surface  circulation  along  a 
cold  front  in  the  southeastern  Bahamas  on  October  16. 
The  depression  was  not  tropical  (it  had  no  warm  central 
core)  as  it  moved  northward  for  2  days,  then  turned  north- 
westward and  intensified  to  storm  strength  on  the  19th, 
and  to  hurricane  force  on  the  20th  when  it  was  centered 
about  120  miles  south -southeast  of  Cape  Hatteras,  N.  C. 

Ginny  remained  almost  stationary,  with  the  center  ap- 
parently moving  in  a  clockwise  loop,  until  the  night  of 
October  21-22  when  an  unusual  south  -  southwestward 
movement  began  due  to  the  influence  of  a  blocking  high 
pressure  areato  the  north.  The  relatively  slow  movement 
toward  lower  latitudes  was  accompanied  by  changes  in  the 
thermal  structure.  On  the  morning  of  the  22d  aircraft  re- 
connaissance reported  conditions  more  like  a  hurricane 
than  on  the  previous  days,  with  a  poorly -defined  eye  20 
miles  in  diameter. 

During  the  23d  some  weakening  occurred,  with  winds 
probably  below  hurricane  intensity  for  about  10  hours. 
Ginny  quickly  returned  to  hurricane  force,  the  movement 
shifted  to  west,  then  northwest,  and  later  north.  The  wall 
cloud  surrounding  the  eye  moved  within  50  miles  of  the 
Cape  Kennedy-Daytona  Beach  region  of  Florida  on  the 
24th,  then  passed  parallel  to  and  about  60  to  100  miles 
off  the  Georgia,  South  Carolina,  and  southern  North  Car- 
olina coasts,  during  the  25th  and  26th,  with  winds  of  85 
to  100  m.p.h.,  over  a  small  area  near  the  center.  Late 
on  October  26  and  on  the  27th  Ginny  drifted  slowly  east  - 
southeastward  for  about  36  hours,  passing  just  south  of 
the  region  it  had  covered  a  week  before  and  completing  a 
large  clockwise  loop. 

During  the  night  of  the  27th  Ginny  finally  turned  north- 
northeastward,  accelerated  while  intensifying  slightly, 
and  moved  rapidly  to  off  Nantucket  by  the  morning  of  the 
29th  and  into  Nova  Scotia  around  midday.  Ginny  again 
took  on  extratropical  features  over  Nova  Scotia  and  was 
absorbed  into  the  circulation  of  a  coastal  storm  which  had 
followed  it  up  the  western  Atlantic. 

Although  Ginny  remained  near  land  for  an  extended  pe- 
riod --  the  center  was  within  250  miles  of  the  coast  for 
8  days,  posing  difficult  problems  for  forecasters  --  its 
effects  were  moderate  and  more  beneficial  than  damaging 
in  most  places.  Winds  along  the  coast  ranged  around  35 
to  45  m.p.h.,  from  Florida  to  Virginia,  and  in  New  Eng- 
land, with  gusts  10  to  20  m.p.h.,  higher.  Highest  winds 
at  any  land  station  were  70  m.p.h.,  with  gusts  to  100  m. 
p.h.,  at  Oak  Island,  N.  C.  The  fastest  mile  on  the  New 
England  coast  was  65  m.p.h.,  at  Nantucket,  Mass.  The 
Coast  Guard  vessel  COWSLIP,  off  Portland,  Maine,  re- 
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ported  30-  to  40-ft.  seas,  pressure  981  mb.  (28.  98  in. ), 
and  the  anemometer  broke  while  indicating  a  wind  speed 
of  about  105  m.p.h. 

Good  rains  in  coastal  areas  from  Florida  to  North  Car- 
olina, ranging  up  to  5  inches  locally,  relieved  extremely 
dry  conditions,  as  did  moderate  to  heavy  rain  or  snow  in 
much  of  New  England.  From  6  to  18  inches  of  snow  oc- 
curred in  northern  and  central  Maine  in  cold  air  moving 
southward  on  the  west  side  of  the  hurricane  center.  Two 
persons  perished  in  the  Maine  snowstorm,  and  a  third 
death  occurred  at  Bernard,  Maine,  as  a  man,  trying  to 
rescue  his  capsized  boat,  suffered  a  heart  attack.  Four 
other  persons  were  probably  lost  on  the  tug  OTHO  off 
Norfolk,  Va. 

Damage  resulted  from  beach  erosion,  minor  flooding, 
and  some  structural  damage  to  boats,  houses,  sheds,  and 
utility  lines,  mainly  along  the  Maine  coast  and  on  Cape 
Cod.  The  overall  figure  was  near  $400,  000.  Damage  in 
eastern  Canada  was  confined  to  minor  flooding  and  loss 
of  small  boats. 

TROPICAL  STORM  HELENA,  OCTOBER  25-29 

Tropical  storm  Helena  developed  in  an  easterly  wave 
east  of  the  Lesser  Antilles  on  October  25.  TIROS  photo- 
graphs had  shown  extensive  cloudiness,  apparently  as- 
sociated with  the  easterly  wave,  near  15°N,  55°W.,  on  the 
previous  day.  Reports  from  the  AMERICUS  VESPUCCI 
and  the  RIO  ORINOCO  in  the  disturbed  area  during  the 
early  afternoon  of  the  25th,  included  southerly  winds  of 
32  and  40  kt.,  respectively,  and  continuous  rain.  A  re- 
connaissance aircraft  soon  reached  the  area,  about  120 
miles  east  of  Martinique,  and  reported  an  ill-defined  trop- 
ical storm  with  no  wall  cloud  but  squall  bands  with  surface 
winds  up  to  43  kt.  in  the  eastern  semicircle,  and  central 
pressure  1005  mb.  (29.68  in.). 

Helena  intensified  slightly  as  it  moved  west -northwest- 
ward toward  Dominica.  The  center  passed  over  the  north- 
ern coast  of  that  island  around  0700  A.  s.t.,  October  26. 
The  5,  000-ft.  mountains  evidently  disrupted  the  poorly- 
organized  circulation.  Reconnaissance  later  in  the  day 
reported  sustained  winds  only  30  kt.,  below  storm  force. 

During  the  night  of  October  26,  Helena  became  almost 
stationary,  then  changed  course  early  the  next  morning 
to  eastward,  then  northward  and  intensified  slightly.  Cen- 
tral pressure  dropped  to  1002  mb.  (29.59  in.)  and  aircraft 
reported  winds  of  50  kt.  ,  in  squalls  between  Guadeloupe 
and  Dominica.  Most  squalls  were  located  in  a  small  area 
of  the  eastern  quadrant  of  the  storm  as  the  center  moved 
slowly  north-northeastward  on  the  27th  and  28th,  gradually 
weakening.  Aircraft  on  the  morning  of  the  29th  reported 
only  a  weak  circulation  and  squally  weather  with  highest 
winds  around  22  kt. 

Helena  cauged  considerable  damage  to  small  craft, 
shore  roads  and  houses  in  the  Windward  Islands.  Five 
persons  were  reported  dead  and  14  seriously  injured  on 
Guadeloupe.  Several  barges  and  fishing  craft  were  sunk 
or  damaged.   Total  damage  was  estimated  near  $500,000. 
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Station 

Date 

Pressure 
(inches) 

Wind 
(miles  per  hour) 

Highest 
Tide 

Storm 

Remarks 

Oct. 

Low 

Time* 

Fastest 
Mile 

Time+ 

Gusts 

Time+ 

(feet) 
# 

Timet 

Rainfall 
(inches) 

FLORIDA 

Daytona  Beach  A.  P 
Jacksonville  A.  P. 
St.  Augustine 

24 
24 

29.77 
29.85 

28  (1) 
40 

23 

37 
43 

2-3 

0.41 
0.33 
1.32 

Florida  damage  estimated  at  $50,000. 

GEORGIA 

Brunswick 
Savannah  A.  P. 
Savannah  Beach 

24 
25 

29.82 
29.82 

1000 

24 

0320 

30 
30 

0058 

0.69 
0.02 
1.30 

Georgia  damage  estimated  at  $2,500    Winds  up  to  45  m  p  h  on 
outer  beaches. 

SOUTH  CAROLINA 

Charleston 

Ocean  Drive  Beach 

Sullivan's  Island 

25 
25 
25 

29.83 
29.78 

1545 
1330 

42 

1020 

47 
30 

1400 
1200 

2. 7 

0500 

3.  25 
3.00 
3.75 

South  Carolina  damage  estimated  at  $3,000. 

NORTH  CAROLINA 

Cape  Hatteras 
Oak  Island  LBS 
Wilmington  A.  P. 

21 
26 

20 

29.61 
29.62 
29.75 

0300 
0400 
1457 

35 
70 
35 

20/2051 
1214 

45 
100 
45 

20,/2051 
0255 
1610 

5. 36 
3.77 

North  Carolina  damage  estiniated  at  $5|  000.   Tides   2,  0  to  4  0  ft 
above  normal  on  most  of  North  Carolina  coast. 

VIRGINIA 

Cape  Henry 
Chesapeake  Lt. 
Norfolk  A.  P. 

22 
21 

29.88 

0230 

38 
43 

35 

21  &  22 
1400 
22/1755 

43 
40 

21  Si  22 
22/0755 

1.6 

22/1230 

0.47 

NEW  YORK 

Bridgehampton 
Montauk  Pt. 
New  Suffolk 
New  York  City 

29 
29 
29 
29 

29.35 

29.44 
29.54 

1100 

E  60 
22 

1239 

50 
61 
E  65 
39 

0700 
1850 

1.0 

0. 11 
0 

CONNECTICUT 

Bridgeport 
New  Haven 

29 
29 

29.53 
29.48 

1230 
1300 

35 
30 

2158 
1815 

52 
34 

2158 
1815 

0.13 
0.23 

RHODE  ISL.'\ND 

Block  Island 
Providence 

29 
29 

29.38 
29.39 

0930 
1255 

33 

0840 

55 
45 

0450 
0838 

1.2 

1.44 
1.60 

MASSACHUSETTS 

Massachusetts  damage  estimated  at  $100,000, 

Boston 
Hyannis 

Worcester 

29 
29 
29 
29 

29.40 
29.23 
29. 12 
29.43 

0957 
0900 
0751 

40 
46 
65 
27 

0827 
0700 
0800 

46 
57 
76 
42 

0830 
0700 
0800 

1. 17 

MAINE 

East  Boothbay 
Eastport 
Portland 
Rockland 

29 
29 

29.05 
29.21 

1415 

45 

1200 

75 
68 
100 

1400 
1200 
1300 

1.24 

Maine  damage  estimated  at  over  $200,000;  New  Hampshire  damage, 
$15,000. 

+    Eastern  Standard  Time 

#    Above  Normal 

(1)  1-Minute  Wind  Speed 
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NORTH  ATLANTIC  TROPICAL  CYCLONES,  1963 


name 

Date 

Aiea  where  first  reported 

Coast  lines 
crossed 

reported 

Lowest 
pressure 
reported 

Place  of 
dissipation 
reported 

Intensity 

RemarlcB 

1.  ARLENE 

July  31- 
Aug.  11 

South-central  North 
Atlantic 

Bermuda 

Est.  127  m.p.h.  .  recon. 
on  Aug.  2  and  3,  east  of 
Windward  Islands 

969  mb. 
(28.68  in.), 
recon. 
Aug,  9, 
northeast  of 
Bermuda 

Atlantic  - 
southeast 
of  New- 
foundland 

Hurricane 

Damage  estimated  nl  $300,000  on  Bermuda. 
No  deaths  or  injuries. 

2.  BEULAH 

Aug.  20-28 

Southwestern  North 
Atlantic 

None 

Est.  120  m.p.h..  recon. 
on  Aug.  24,  northeast  of 
Windward  Islands 

958  mb. 
(28. 29  in. ) , 
recon. 
Aug.  24, 
northeast  of 
Windward 
Islands 

Atlantic  - 
southeast 
of 

Greenland 

Cloud  seeding  experiments  performed  on 
August  23  and  24. 

3.  TROPICAL 
STORM 

Sept.  10-15 

Southwest  of  Bermuda 

None 

(while  storm 

78  m.p.h.  .  SS  FREIBURG 

995  mb. 
(29. 3W  in.), 
SS 

FREIBURG 

Atlantic  - 
south  of 
Iceland 

Tropical 
Storm 

4.  CINDY 

Sept.  16-19 

Northwestern  Gulf  of 
Mexico 

Upper  Texas 
coast 

Est.  80  m.p.h.,  on 
Sept.  16  and  17.  north- 
western Gulf  of  Mexico 

996  mb. 
(29.41  in.), 
Sept.  17, 
Anahuac, 
Te.xas 

southern 
Texas 

Hurricane 

Damage  in  Texas  and  Louisiana  totaled 
$11.7  million  to  property,  §860,000  to  crops, 
chiefly  from  flooding. Three  deaths.  Rainfall 
23.50  in.  in  three  days  at  Deweyville,  Tex. 
Rain  beneficial  in  most  places. 

5.  DEBRA 

Sept.  19-24 

South-central  North 
Atlantic 

None 

Est.  75  m.p.h.  ,  recon, 
on  Sept.  21  and  22 

999  mb. 
(29.50  in.), 
Sept.  22 
and  23 

Atlantic  - 
east  of 
Bermuda 

Hurricane 

6.  EDITH 

Sept.  23-29 

Southwestern  North 
Atlantic 

St.  Lucia 
and 

Dominican 
Republ  ic 

127  m.p.h.  ,  Sept.  25, 
Fort  de  France, 
Martinique 

978  mb. 
(28.88  in.), 
recon. 

east  of 

Windward 

Islands 

Atlantic  - 
east  of 
Bahamas 

Hurricane 

Damage  §46.6  million  in  Lesser  Antilles  and 
Puerto  Rico,  10  deaths,  50  injuries  on 
Martinique. 

7.  FLORA 

Sept.  26- 
Oct.  13 

Southeastern  North 
Atlantic 

Tobago, 
Haiti,  and 
Cuba 

Est.  140  m.p.h.  (gusts 
180-200  m.p.h.),  Oct.  3, 
south  coast  of  Haiti 

936  mb. 
(27.64  in.), 
recon.  Oct.  3 
south  of 
Haiti 

Atlantic  - 
southeast 
of 

Greenland 

Hurricane 

Damage  $528.5  million  in  Lesser  Antilles, 
Haiti,  Dominican  Republic,  Cuba,  Jamaica, 
Bahamas.    Estimated  deaths  7^93  (exceeded 
in  the  Atlantic  only  by  hurricane  of  Oct.  10-12, 
1780).    Comparable  in  intensity  to  Donna,  1960 
and  Carla,  1961. 

8.  GINNY 

Oct.  16-30 

Southeastern  Bahamas 

Nova  Scotia 

lC)5'm.p.h.  USCG 
COWSLIP,  Oct.  29,  off 
Portland,  Maine 

948  mb. 
(27.99  tn.), 
recon. 
Oct.  29, 
south  of  Nova 
Scotia 

Near  moutl 
of  St. 
Lawrence 
River 

Hurricane 

Damage  $400,000  m  Florida,  Carolinas,  and 
New  England.   Seven  deaths.   Rain  and  snow 
beneficial  in  relieving  extremely  dry  conditions 
in  some  sections. 

9.  HELENA 

Oct.  25-29 

Southwestern  North 
Atlantic 

Through 

Windward 

Islands 

Est.  50  m.p.h.  .  recon. 
on  Oct.  27,  west  of 
Guadeloupe,  F.  W.  I. 

1002  mb. 
(29.59  in.), 
recon. 
Oct.  27, 
west  of 
Guadeloupe 

Atlantic, 
northeast 
of  Wind- 
ward 
Islands 

Tropical 
Storm 

Damage  $500,000  in  Lesser  Antilles.  Five 
deaths,  14  injuries  on  Guadeloupe. 
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NORTH  ATLANTIC  TROPICAL  CYCLONES  FOR  PAST  YEARS 


Frequency  of  Tropical  Cyclones  (Includ 
by  Months  and  Years 

ng  Hurricanes) 

Frequency  ot  Tropical  Cyclones  Reaching  Hurricane 
Intensity  by  Months  and  Years 

May 

June 

July 

Aug. 

Sept . 

Oct. 

Nov. 

Dec. 

Total 

May 

June 

July 

Aug. 

Sept. 

Oct . 

Nov. 

Dec . 

Total 

1886 
1887 
1888 
1889 
1890 

1 
1 

3 

1 
1 

1 
2 
1 

2 
2 
2 
1 
1 

2 
3 
2 

5 

2 
6 
1 
1 

1 
3 

2 

10 
17 
10 
9 
1 

1886 
1887 
1888 
1889 
1890 

1 

2 
1 

2 
2 
2 
1 
1 

2 
3 

3 

1 
2 
1 

I 

1 

1 

8 
10 

5 
I 

1891 
1892 
1893 
1894 
1895 

1 
1 

1 

1 

2 
1 
5 
2 
2 

3 
4 
3 
1 
1 

4 
3 
1 
3 
3 

1 
1 

11 
9 
12 

6 
6 

1891 
1892 
1893 
1894 
1895 

1 

1 

2 
1 
5 
1 
1 

3 
2 
3 
1 

2 
1 

3 
1 

8 
4 
10 

2 

1896 
1897 
1898 
1899 
1900 

1 
1 

1 
1 
2 
2 
1 

2 
2 

5 
1 
3 

2 
2 
2 
2 
3 

6 
5 
9 
6 
7 

1896 
1897 
1898 
1899 
1900 

1 

1 
1 
2 
2 
1 

2 
1 
2 
1 
2 

2 
1 

6 
2 
4 

3 

1901 
1902 
1903 
1904 
1905 

1 
2 

1 

2 
1 

2 
1 

3 
1 
4 
1 
3 

2 
1 
2 
3 

2 

1 
1 

10 
5 
9 

5 
5 

1901 
1902 
1903 
1904 
1905 

1 

2 
1 

1 
3 
1 

1 
2 
1 
1 

1 

3 
3 
8 
2 
1 

1906 
1907 
1908 
1909 
1910 

Mar.  1 

2 
1 

2 

1 
2 

1 

1 
2 
1 

3 
2 
3 
2 
2 

1 

1 

1 1 
4 
8 

10 
4 

1906 
1907 
1908 
1909 
1910 

Mar.  1 

1 

1 
1 

2 

2 
1 
2 

2 

1 
1 
1 

6 
0 

4 
3 

1911 
1912 
1913 
1914 
1915 

1 
1 

1 
1 

2 
1 
2 

1 
1 
1 
1 
2 

1 

1 

6 
4 
1 

5 

1911 
1912 
1913 
1914 
1915 

1 

2 
1 
2 

1 
1 
1 

2 

2 

1 

3 
4 

0 
4 

1916 
1917 
1918 
1919 
1920 

1 

2 
1 

3 

2 
3 

4 
1 
2 
1 
4 

3 

1 
1 

1 4 

3 
5 
3 
4 

1916 
1917 
1918 
1919 
1920 

1 

2 

3 
1 

2 
1 

1 
4 

2 

1 

1 1 
2 
3 
1 
4 

1921 
1922 
1923 
1924 
1925 

1 
1 

1 

1 

2 

3 
1 
1 
2 
1 

2 
2 
5 
2 

1 
1 

4 

7 

8 
2 

1921 
1922 
1923 
1924 
1925 

1 

1 
2 

2 
1 
1 
1 

1 
1 
1 

1 

1 
1 

4 

2 

1 

1926 
1927 
1928 
1929 
1930 

1 

1 

2 
1 
2 

2 

5 
3 
3 
1 

2 
3 
1 
1 

1 

1 1 
7 
6 
3 
2 

1926 
1927 
1928 
1929 
1930 

1 

1 

2 
1 
2 

2 

4 
3 
1 
1 

1 

1 
1 

8 
4 

3 
2 

1931 
1932 
1933 
1934 
1935 

1 
1 
1 

1 

1 
1 

1 

3 
1 

2 
3 
7 
2 
3 

3 
3 
5 
2 
1 

1 
3 
3 
3 
2 

1 
1 
1 
1 

9 
11 
21 
11 

6 

1931 
1932 
1933 
1934 
1935 

1 
1 

1 
1 

3 
3 
1 
2 

2 
1 
3 
1 
1 

1 
1 
1 
2 

1 
1 

2 

6 

6 
5 

1936 
1937 
1938 
1939 
1940 

1 

3 
1 

2 
1 

6 
2 
3 
1 
3 

4 

6 
1 
1 
2 

1 

3 
2 
2 

1 

16 
9 
8 
5 
8 

1936 
1937 
1938 
1939 
1940 

1 

1 

3 

2 
1 
3 

2 
3 

1 

2 

7 
3 
3 
3 
4 

1941 
1942 
1943 
1944 
1945 

1 

1 
3 
1 

3 
2 
2 
4 

4 
3 
4 
4 
3 

2 
3 
3 
2 
1 

1 

10 
10 
11 
10 

1941 
1942 
1943 
1944 
1945 

1 

1 
2 

3 

1 
1 

3 

3 
1 

1 

1 
1 

1 

4 
4 
5 
7 
4 

1946 
1947 
1948 
1949 
1950 

1 

1 

1 
1 
1 

1 
2 
2 
3 
4 

1 
3 
3 
7 
3 

2 
3 
1 
2 

6 

1 
1 

9 
9 
13 
13 

1946 
1947 
1948 
1949 
1950 

1 

2 

2 
4 

1 
1 
3 

4 

3 

1 
2 

1 
4 

1 

3 
5 
6 
7 
11 

1951 
1952 
1953 
1954 
1955 

Feb.  1 

1 
1 

1 

1 
1 

3 
2 
3 
2 
4 

4 
2 
4 

4 

5 

2 
2 
4 
1 
2 

1 
1 

1 
1 

7 
14 
11 

12 

1951 
1952 
1953 
1954 
1955 

1 

1 

2 
2 
2 
2 
3 

3 
2 
3 
3 

5 

2 
2 
1 
1 
1 

1 

8 

6 
6 
8 
9 

1956 
1957 
1958 
1959 
1960 

1 

1 
2 
1 
2 
1 

1 

2 
2 

1 
1 
4 
1 
1 

4 
4 
4 
3 
3 

1 
1 
1 
2 

8 
8 
10 
11 
7 

1956 
1957 
1958 
1959 
1960 

1 
1 

1 

2 
1 

1 
3 
1 

1 

2 
3 
3 
2 

1 

1 
1 

4 
3 
7 
7 
4 

1961 
1962 
1963 

1 
1 

2 
1 

6 
2 
5 

2 
1 
2 

2 

11 
5 
9 

1961 
1962 
1963 

1 
1 

1 
1 

5 
I 
4 

1 
1 
1 

1 

8 
3 
7 

Totals 

Feb .Mar . 
1  1 

10 

40 

45 

138 

212 

145 

28 

4 

624 

Totals 

Mar  . 
1 

2 

17 

26 

102 

138 

68 

12 

2 

368 
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TOTAL   NUIIBEH  OF  TROPICAL  CYCLONES,    LOSS  OF   LIFE  AND  DAM 

AGE 

Total  Number 

Tropical 

Total 

Nujnber 

Loss  OI 

■  f 

e 

Damage 

by 

Cyclones* 

Hurr ic  a  nes 

Categories** 

Year 

All 

Reach  ing 

All 

Reaching 

iotai  Ail 

Tin  ^  +  a  r1 

UD 1 ue □ 

Total  All 

United 

Areas 

U.S.  Coast 

Areas 

U.S.  Coast 

Areas 

States 

Areas 

States 

1886 

10 

7 

8 

6 

1887 

17 

4 

10 

3 

1888 

10 

6 

5 

3 

1889 

9 

4 

5 

2 

1890 

1 

0 

1 

0 

47 

21 

29 

14 

1891 

11 

4 

8 

2 

1892 

9 

3 

4 

0 

1893 

12 

7 

10 

6 

1894 

6 

3 

5 

2 

1895 

6 

4 

2 

1 

44 

21 

29 

11 

1B96 

6 

4 

6 

4 

1897 

5 

4 

2 

1 

1898 

9 

6 

4 

3 

1899 

6 

4 

5 

3 

1900 

7 

3 

3 

1 

6000 

7 

33 

21 

20 

12 

1901 

10 

6 

3 

2 

1 0 

6 

1902 

5 

3 

3 

1 

# 

1903 

9 

2 

8 

2 

6 

1904 

5 

3 

2 

2 

6 

1905 

5 

2 

1 

0 

# 

34 

16 

17 

7 

1906 

11 

6 

6 

4 

285 

7 

4 

3 

0 

0 

# 

1  QOft 

8 

2 

5 

1 

# 

1909 

10 

7 

4 

3 

7 

1910 

4 

2 

3 

2 

13 

6 

37 

20 

18 

10 

1911 

4 

2 

3 

2 

6 

h 

4 

4 

2 

12 

6 

4 

3 

3 

2 

# 

1914 

1 

1 

0 

0 

1915 

5 

4 

4 

3 

600 

8 

20 

14 

14 

9 

1916 

14 

8 

11 

6 

107 

7 

1917 

3 

1 

2 

1 

5 

5 

1918 

5 

2 

3 

1 

34 

6 

1919 

3 

2 

1 

1 

287 

7 

1920 

4 

3 

4 

2 

2 

6 

29 

16 

21 

11 

6 

2 

4 

2 

5 

6 

1  QOO 

4 

1 

2 

0 

0 

# 

1923 

7 

4 

3 

2 

0 

4 

8 

3 

5 

2 

2 

3 

1925 

2 

2 

1 

1 

6 

3 

27 

12 

15 

7 

11 

4 

8 

4 

269 

8 

1  Q97 

7 

1 

4 

0 

0 

6 

3 

4 

2 

1 836 

7 

1  Q9Q 

3 

2 

3 

2 

3 

6 

1  9T0 

2 

1 

2 

0 

0 

2 

29 

11 

21 

8 

9 

2 

2 

0 

0 

* 

1  QT9 

11 

5 

6 

2 

0 

« 

1  QTT 

21 

7 

9 

5 

63 

7 

1  QTd 
1  QT^ 

11 

5 

6 

3 

17 

6 

1935 

6 

2 

5 

2 

414 

7 

58 

21 

28 

12 

16 

7 

7 

3 

9 

6 

9 

4 

3 

0 

0 

4 

1938 

8 

4 

3 

2 

600 

8 

1939 

5 

3 

3 

1 

3 

3 

1940 

8 

3 

4 

2 

51 

6 

46 

21 

20 

8 

1941 

6 

4 

4 

2 

10 

7 

1942 

10 

3 

4 

2 

17 

8 

7 

7 

10 

4 

5 

1 

19 

16 

7 

7 

1944 

11 

4 

7 

3 

1076 

64 

8 

8 

1945 

10 

5 

4 

3 

29 

7 

8 

8 

47 

20 

24 

11 

6 

4 

3 

1 

5 

0 

7 

7 

9 

7 

5 

3 

72 

53 

8 

8 

1948 

9 

4 

6 

3 

24 

3 

7 

7 

1949 

13 

3 

7 

2 

4 

4 

8 

8 

1950 

13 

4 

11 

3 

27 

19 

7 

7 

50 

22 

32 

12 

1951 

10 

1 

8 

0 

244 

0 

7 

6 

1952 

7 

6 

1 

16 

3 

6 

6 

1953 

14 

6 

6 

2 

3 

2 

7 

7 

1954 

11 

4 

8 

3 

720+ 

193 

9 

9 

1955 

12 

5 

9 

3 

1518+ 

218 

9 

9 

54 

18 

37 

9 

1956 

8 

2 

4 

1 

76 

21 

8 

7 

1957 

8 

5 

3 

1 

475 

395 

8 

8 

1958 

10 

1 

7 

0 

49 

2 

7 

7 

1959 

11 

7 

7 

3 

57 

24 

7 

7 

1960 

7 

5 

4 

2 

185 

6  5 

8 

8 

44 

20 

25 

7 

1961 

11 

3 

8 

2 

345 

46 

8 

8 

1962 

5 

1 

3 

0 

4 

4 

6 

6 

1963 

9 

1 

7 

1 

7218+ 

11 

9 

7 

Total 

624 

279 

368 

151 

Median 

8 

4 

4 

2 

The  Weather  Bureau  has  for  some  time  recognized  the   fact   that  wit hout   detailed  expert 

appraisal  of  dama  ge  all   f  igures  published  are  merely  approximations   to  fact.  Since 

errors   in  dollar  estimates  vary  in  proportion   to  the   total  damage,   storms  are  placed 

in  categories  varying  from  1   to  9  as  follows: 


1  Less   than  $50       4     $5000  to  $50,000  7     $5,000,000  to  $50,000,000 

2  $50   to  $500  5     $50,000   to  $500,000  8     $50,000,000   to  $500,000,000 

3  $500   to  $5000        6     $500,000   to  $5,000,000     9     $500,000,000   to  $5,000,000,000 

Blank  spaces  indicate  no  figures  available. 

*  Including  hurricanes. 

#  Not  reported  in   literature,    believed  minor. 

+       Additional   deaths   for  which   figures  are   not  available. 
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Russell  V.  Wilgus 
U.  S.  Weather  Bureau,  San  Francisco,  CaUfornia 


Eight  tropical  cyclones  of  storm  or  hurricane  intensity 
were  observed  over  the  eastern  North  Pacific  Ocean  dur- 
ing the  1963  season.  This  is  about  the  yearly  average 
for  the  area.  Four  of  these  cyclones  are  known  to  have 
reached  hurricane  strength:  Emily,  Florence,  Glenda, 
and  Mona.  Emily,  however,  was  designated  a  hurricane 
on  the  basis  of  a  mail  report  from  the  MARYMAR  which 
reported  winds  southeast  75  kt.  at  1800  on  June  29  near 
17.2°N.,  101.  5°W.  On  the  other  hand,  a  tropical  de- 
pression on  August  7  near  H.3°N.,  114.9°W.  was  at  first 
thought  to  be  of  tropical  storm  strength  and  named  Hazel. 
Subsequent  data  did  not  substantiate  this  intensity,  so  the 
designation  of  the  disturbance  as  tropical  storm  Hazel 
should  be  disregarded.  Highest  known  winds  in  the  sus- 
pected area  were  2  8  kt.  measured  aboard  the  RODEZEE. 

Mail  reports  from  the  STEEL  KING  suggest  that  a  trop- 
ical storm  existed  in  the  vicinity  of  13°N.,  102°W.  at  mid- 
night June  15  when  winds  were  force  7  or  8  and  pressure 
995  mb. 

In  addition  to  ship  reports,  information  was  obtained 
from  one  Air  Force  reconnaissance.  This  flight  deter- 
mined Florence  had  dissipated.  In  addition,  the  TIROS 
satellites  gave  substantial  support  to  the  location  of  Emily 
at  its  start  and  a  good  picture  of  Mona  was  obtained  near 
19°N.  ,  111°W. 

Tropical  cyclones  with  winds  between  34  kt.  and  63  kt. 
are  classified  as  tropical  storms  and  with  winds  of  64  kt. 
or  greater  as  hurricanes.  All  times  are  reported  in  GMT. 
A  brief  summary  of  each  of  the  tropical  cyclones  which 
reached  storm  intensity  or  above  over  eastern  North  Pa- 
cific waters  follows  and  their  tracks  are  shown  on  the 
accompanying  figure. 

HURRICANE  EMILY,  JUNE  28-30 

The  first  tropical  storm,  Emily,  which  was  later  desig- 
nated hurricane  on  the  basis  of  a  mail  report  from  MARY- 
MAR,  was  located  near  15.5°N.,  100. 0°W.  at  1800  on  June 
28  based  on  ship  reports  of  30-  to  40-kt.  winds  in  the 
area.  The  center  moved  northwestward  along  the  coast 
and  apparently  moved  inland  on  the  30th  about  75  mi. 
southeast  of  Manzanillo,  Mexico.  Several  ships  reported 
winds  of  50  kt.  during  the  time  the  tropical  storm  was 
moving  along  the  coast. 

HURRICANE  FLORENCE,  JULY  14-17 

Tropical  storm  Florence  passed  near  Socorro  Island  at 
1200  on  July  14.  At  this  time  Socorro  reported  northerly 
winds  47  kt.  with  barometric  pressure  1005  mb.  and  fall- 
ing. On  the  basis  of  this  report  the  first  bulletin  was  is- 
sued. A  westward  movement  at  nominal  speed  was  as- 
sumed even  though  ship  reports  were  scarce  for  the  fol- 
lowing 30  hr.  At  2100  on  the  15th  the  WATERTOWN  re- 
ported northerly  winds  46  kt.,  barometer  1001.5  mb.  and 
falling  at  18.8°N.,  120. 0°W.  Radar  reports  from  this  ship 
indicated  a  westward  movement  of  the  center  at  5  kt.  On 
the  basis  of  these  reports  Florence  was  relocated.  A  sub- 
sequent report  from  the  WATERTOWN  at  0300  on  the  16th 
gave  winds  northeast  70  kt.,  heavy  seas  and  falling  pres- 
sure and  on  the  basis  of  this  report  Florence  was  placed 
in  the  hurricane  category.   Three  hours  later  at  0600  the 


WATERTOWN  reported  wind  southeast  65  kt.  Reports 
were  scarce  for  a  time  but  a  westward  movement  of  10  kt. 
was  assumed.  At  2200  on  the  17th  an  Air  Force  recon- 
naissance plane  determined  the  hurricane  had  dissipated 
in  the  area  near  20°N. ,  128°W. 

HURRICANE  GLENDA,  JULY  19-21 

Hurricane  Glenda  was  located  on  the  basis  of  a  report 
from  the  TYSON  LYKES  giving  northwest  winds  35  kt.  , 
barometer  996  mb.  and  falling  rapidly  at  14.0°N.,  116. 0°W. 
at  1200  on  July  19.  Glenda  was  assumed  to  be  centered 
near  14.2°N.,  116.0°W.  at  this  time.  The  TYSON  LYKES 
confirmed  the  hurricane  about  2  hr.  lateral  1354  at  which 
time  winds  were  southerly  75  kt.  with  gusts  to  90  kt.  and 
very  rough  seas.  Reports  were  scarce  for  the  following 
24  hr.  but  a  westerly  movement  at  nominal  speed  was  as- 
sumed. At  1200  on  the  20th  Glenda  was  reduced  to  the 
tropical  storm  category  and  a  continued  westward  move- 
ment at  nominal  speed  was  assumed.  Further  reduction 
in  intensity  to  the  tropical  depression  category  followed 
at  1200  on  the  21st  near  14.  0°N.  ,  124.  0°W.  and  bulletins 
were  discontinued.  No  further  evidence  of  Glenda  was 
received. 

TROPICAL  STORM  IRAH,  SEPTEMBER  12-14 

Tropical  storm  Irah  was  initially  located  at  18.7°N., 
124. 8°W.  at  0000  on  September  12.  At  this  time  the  ship 
MERCURY  at  a  location  south  of  the  center  reported  winds 
southwest  40  kt.  and  the  ROLAND  to  the  northeast  of  the 
center  reported  winds  southeast  25  kt.  Subsequent  re- 
ports from  the  MERCURY  gave  winds  of  45  kt.  and  seas 
of  13  ft.  while  the  ROLAND  had  30  kt. -winds  and  moder- 
ate to  heavy  seas.  Irah  moved  along  a  generally  westerly 
course  to  21.  3°N.,  138.  2°W.  at  1800  on  the  14th  at  which 
tim.e  winds  had  decreased  and  it  was  difficult  to  follow 
Irah  further. 

TROPICAL  STORM  JENNIFER,  SEPTEMBER  12-15 

The  first  advisory  on  tropical  storm  Jennifer  was  is- 
sued at  noon  on  September  12  placing  the  cyclone  at 
16.5°N.,  111.0°W.  At  this  time  Socorro  Island  to  the 
northeast  of  the  center  had  easterly  winds  of  45  kt.  Sub- 
sequent reports  from  Socorro  Island  showed  east  and 
southeast  winds  of  40  kt.  until  0000  on  the  13th.  Jennifer 
was  extrapolated  at  18.8°N.,  121. 7°W.  at  0000  on  the  15th 
but  ship  reports  were  sparse  in  the  area  and  the  lack  of 
evidence  made  it  necessary  to  abandon  Jennifer.  It  has 
been  suggested  that  Jennifer  and  Katherine  were  the  same 
disturbance;  however,  it  is  difficult  to  establish  this  due 
to  lack  of  data. 

TROPICAL  STORM  KATHERINE,  SEPTEMBER  17-18 

Tropical  storm  Katherine  was  initially  located  near 
28.  5°N.,  117. 0°W.  at  1800  on  September  17.  The  ET- 
NEFJELL  reported  south-southeast  winds  45  kt.  ,  rough 
seas  and  barometer  1000  mb.  in  this  area  at  1600.  At 
1800  the  BUCKEYE  STATE  confirmed  the  report  of  the 
ETNEFJELL.   Kathernie  moved  rapidly  north-northeast- 
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ward  and  inland  about  100  mi.  south  of  Ensenada,  Mexico, 
at  0500  on  the  18th.  Winds  of  50  kt.  were  reported  by 
several  vessels.  Heavy  rain  associated  with  this  storm 
caused  some  crop  damage  in  southern  California  and  ad- 
jacent states. 

TROPICAL  STORM  LILLIAN,  SEPTEMBER  24-28 

Tropical  storm  Lillian  developed  storm  intensity  at 
17.2°N.,  102.  2°W.  at  1200  on  September  24.  The  MAR- 
INEGRA  in  this  area  reported  winds  east- southeast  45 
to  55  kt.  and  high  seas.  The  storm  moved  northwestward 
along  the  coast,  apparently  weakened  near  18.0°  N., 
104.  0°W.  at  0600  on  the  25th  and  was  abandoned.  How- 
ever, regeneration  became  evident  and  Lillian  was  again 
regarded  as  a  tropical  storm  near  20.  2°N.  ,  107.  8°W.  at 
0900  on  the  26th.     Future  movement  was  northeastward 


YEAR  1963 

toward  the  coast  and  inland  south  of  Mazatlan,  Mexico, 
about  1500  on  the  28th.  The  HERCULES  reported  winds 
of  60  kt.  in  the  vicinity  of  the  center. 

HURRICANE  MONA,  OCTOBER  17-18 

Hurricane  Mona  was  initially  located  near  15.5°N., 
110.4°W.  at  1200  on  October  17.  A  delayed  report  from 
the  HAUSTRUM  showed  winds  100  kt.,  barometer  961  mb. 
at  0800  in  the  area  and  indicated  the  apparent  movement 
of  the  hurricane  to  the  northeast.  Mona  moved  rapidly 
in  a  north-northeasterly  direction  and  was  presumed  to 
be  of  hurricane  strength  until  reaching  21.0°N.,  110.0°W. 
at  1200  on  the  18th  at  which  time  Mona  was  reduced  to 
tropical  storm  intensity.  Mona  continued  north-north- 
eastward and  moved  inland  near  Culican,  Mexico,  about 
2200. 
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Name 

1963 
Dates 

Area  Where 
First  Reported 

Coast  Lines 
Crossed 

H  ighest 
Wind  Speed 

Pressure  (mb,) 

Place  of 
Dissipation 

Emily 

June  28-30 

IS.S-N. 

100.  0°W. 

Mexican,  75 
mi.  south  of 
Manzanillo 

MARYMAR 
291800,  SE  75  kt. 

995.  6 

Southeast  of 
Manzanillo 

Florence 

July  14-17 

Near  Socorro 
Island 

None 

WATERTOWN 
160300,  NE  70  kt. 

991.  5 

20''N. 

,  128°W. 

Glenda 

July  19-21 

14. 0°N. , 

116.  0°W. 

None 

TYSON  LYKES 
191345,  S  75  kt.  , 
gusts  to  90  kt. 

997.  0 

14'"N. 

,  124°W. 

Irah 

Sept.  12-14 

18.  7''N.  , 

124.  8°W. 

None 

MERCURY 
122100,  SW  45  kt. 

999.4 

2rN. 

,  138*^. 

Jennifer 

Sept.  12-15 

16.5°N. , 

111.0°W. 

None 

Socorro  Island 
121800,  E  45  kt. 

1004. 0 

19°N, 

,  122''W. 

Katherine 

Sept.  17-18 

28.5''N.  , 

117.  0°W. 

Mexican,  100 
mi.  south  of 
Ensenada 

PORTMAR  and 
GULFSOLAR 
180000,  50  kt. 

996.0 

Baja  California 
south  of  Ensenada 

Lillian 

Sept.  24-28 

17.2°N. , 

102.  2°W. 

Mexican, 
south  of 
Mazatlan 

HERCULES 
261200,  262100, 
60  kt. 

990.6 

Inland  south  of 
Mazatlan 

Mona 

Oct.  17-18 

IS.S-N. , 

110.  4°W. 

Mexican, 
near  Culican 

HAUSTRUM 
170800,  100  kt. 

961.4 

Inland  near 
Culican 
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Based  primarily  on  the  "Annual  Typhoon  Report,  1963",  prepared  by  the 
Joint  Typhoon  Warning  Center,  Guam,  Mariana  Islands 


During  1963  a  total  of  663  warnings  were  issued  by  the 
Joint  Typhoon  Warning  Center  for  28  tropical  cyclones  in 
the  western  North  Pacific  from  180°  to  the  Asiatic  main- 
land, north  of  the  equator.  Of  these  28  storms,  19  were 
typhoons,  6  were  of  tropical  storm  intensity,  and  3  were 
tropical  depressions.  Five  additional  tropical  cyclones 
were  investigated  by  weather  reconnaissance  but  did  not 
develop  significantly  to  substantiate  the  issuance  of  warn- 
ings. 

The  tracks  of  the  typhoons  are  shown  in  figure  1,  and 
relevant  information  is  given  in  table  2.    Of  the  19  ty- 


phoons during  1963,  15  recurved  into  the  westerlies  and 
4  dissipated  over  land  prior  to  recurving.  Fourteen  of 
the  recurving  typhoons  became  extratropical  cyclones. 
Tracks  of  the  tropical  depressions  requiring  warnings 
and  paths  of  the  tropical  storms  during  the  year  are  shown 
in  figure  2.    All  tracks  are  for  the  periods  of  warnings. 

The  number  of  typhoons  in  the  western  North  Pacific 
Ocean  during  1963  may  be  considered  a  normal  occur- 
rence as  the  annual  average  from  1952-1962  was  18.9. 
For  comparison,  the  following  data  are  presented  for  the 
period  1959-1963: 


TABLE  1 


COMPARATIVE  WESTERN 

NORTH  PACIFIC 

TROPICAL 

CYCLONE 

DATA 

1959 

1960 

1961 

1962 

1963 

Total  number  of  warnings 

583 

776 

738 

815 

663 

Calendar  days  of  warnings 

137 

157 

165 

154 

146 

Suspect  cyclones 

32 

26 

27 

17 

5 

Tropical  depressions 

7 

3 

11 

9 

3 

Tropical  storms 

9 

8 

11 

6 

6 

Typhoons 

17 

19 

20 

24 

19 

Total  tropical  cyclones 

65 

56 

69 

56 

33 

The  most  intense  typhoon  of  1963  was  typhoon  Judy 
(September  30-October  4).  Judy  developed  a  maximum 
sustained  wind  of  150  kt.  and  had  a  minimum  observed 
sea  level  pressure  of  917  mb.,  a  minimum  700  mb.  height 
of  3,284  m.  and  amaximum  700 -mb.  temperature  of  24°C. 
At  one  time,  Judy  had  two  closed  rings  of  wall  clouds  with 
a  third  ring  in  partial  existence.  The  same  features  were 
present  with  typhoon  Karen  of  the  1962  season  and  that 
storm  had  a  maximum  sustained  wind  speed  of  160  kt. 

The  extent  of  damage  due  to  tropical  cyclones  in  the 
western  North  Pacific  in  1963  is  unknown.  However,  par- 
tial data  relative  to  the  amount  of  property  and  crop  dam- 
age, the  number  of  persons  killed,  the  number  injured, 
etc.  ,  are  given  in  the  narrative  summary  below. 

In  the  narrative  summary  and  in  the  accompanying  table 
and  figures,  typhoon  intensity  indicates  wind  speeds  equal 
to  or  greater  than  64  kt.  ;  tropical  storm  intensity,  wind 
speeds  from  34  to  63  kt.  ;  and  tropical  depression  inten- 
sity, wind  speeds  less  than  34  kt.  All  distances  are  in 
nautical  miles  and  all  times  in  Greenwich  Mean  Time. 

OLIVE,  APRIL  27 -MAY  6 

The  initial  surface  vortex  for  typhoon  Olive  developed 
about  95  mi.  southeast  of  Truk  on  April  21.  For  the  next 
several  days  the  vortex  moved  slowly  west -northwestward 
toward  Woleai  Atoll.  Early  on  the  27th  the  storm  was 
near  10°N.  ,  144°E.  and  winds  were  about  40  kt.  At  this 
time  rapid  development  began.  Olive  reached  typhoon 
strength  later  on  the  27th  and  continued  to  intensify  through 
the  next  day.  At  the  beginning  of  the  29th  the  typhoon  was 
about  60  mi.  southwest  of  Guam,  winds  were  125  kt.  (the 
maximum  for  the  storm),  and  the  direction  of  movement 
was  toward  the  north.  When  northwest  of  Guam,  Olive 
recurved  to  the  northeast.  She  moved  directly  over  Sai- 
pan,  buff eting  that  island  with  winds  of  110  kt.  The  storm 
continued  moving  in  a  generally  northeasterly  direction 
during  the  period  May  1-6  and  gradually  decreased  in  in- 
tensity.   Early  on  the  6th,  Olive  was  located  near  34°N.  , 


175°E.,  winds  were  less  then  60  kt.  and  the  storm  was 
becoming  extratropical.  Olive  had  typhoon  winds  for  8- 
1/2  days  which  is  the  longest  period  of  such  winds  for  any 
of  the  western  Pacific  typhoons  of  1963.  The  storm  did 
considerable  damage  in  the  Mariana  Islands.  Saipan,  with 
95  percent  of  the  homes  extensively  damaged  and  5  per- 
cent demolished,  suffered  the  greatest  loss.  On  Rota  all 
agricultural  crops  were  lost  and  many  homes  destroyed 
or  damaged.  Guam  and  Tinian  were  also  severely  hit. 
Power  and  communication  lines  were  knocked  down  by  the 
storm,  many  commercial  and  public  buildings  damaged, 
crops  damaged  or  destroyed,  and  1,000  persons  left  home- 
less. There  were  no  fatalities  and  no  serious  injuries. 
Total  estimated  damage  was  $5  million.  While  Olive  was 
in  the  vicinity  of  the  Marianas  on  the  2  8th  and  2  9th,  the 
vessel  INDIA  BEAR  was  within  the  range  of  gale  force 
winds,  encountering  47 -kt.  winds  on  the  28th. 

POLLY,  MAY  31 -JUNE  6 

On  May  25,  a  small  vortex  was  detected  about  90  mi. 
north -northwest  of  Woleai  Atoll.  By  0600  on  the  31st  the 
vortex  had  moved  to  near  16°N.  ,  131°E.  and  winds  were 
30  kt.  The  tropical  cyclone  now  showed  signs  of  intensi- 
fication so  the  first  warning  was  issued.  Polly  moved 
north-northeastward  and  northeastward  and  gradually  in- 
creased in  intensity,  reaching  typhoon  strength  on  the  2d. 
Early  the  next  day  winds  were  70  kt.,  after  which  the  ve- 
locities gradually  decreased  and  the  speed  of  movement  of 
the  storm  increased.  Early  on  the  5th,  Polly  was  120  mi. 
southeast  of  Tokyo  and  winds  were  about  65  kt.  The  storm 
was  beginning  to  recurve  to  a  more  easterly  direction, 
and  was  moving  at  about  29  kt.  The  Bonin  Islands  and 
portions  of  Japan  were  affected  by  tj^phoon  Polly.  In  Japan 
there  was  little  property  loss  due  to  winds,  but  torrential 
rains  and  the  resulting  floods  and  landslides  caused  con- 
siderable damage  to  farmland,  crops,  bridges,  highways, 
communication  facilities,  homes,  and  other  property. 
Over  36,  000  homes  were  flooded  and  807  landslides  oc- 
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curred.  Eleven  houses  and  270  bridges  were  washed  a- 
way.  Newspaper  estimates  placed  the  total  damage  at 
greater  then  $143  million.  Damage  to  crops  alone  was 
over  $138  million.  At  least  18  people  were  killed  and  17 
injured  by  the  storm.  Vessels  reporting  gale  force  wind 
within  Polly's  circulation  include  the  GEN.  D.I.  SULTAN, 
HOEGH  DYKE,  JOHANNES  MAERSK,  KENNETH  McKAy! 
and  YOUNG  AMERICA. 

SHIRLEY,  JUNE  13-20 

Typhoon  Shirley  was  in  the  formative  stage  from  the  9th 
through  the  12th.  She  began  near  12°N.,  140°E.  and  moved 
almost  due  west.  On  the  13th  the  storm  recurved  to  a 
northwesterly  direction  and  developed  into  a  full-fledged 
typhoon.  Wind  speeds  gradually  increased  until  early  on 
the  16th,  when  the  maximum  speed  for  Shirley  (140  kt. ) 
was  attained.  At  this  time  the  location  was  near  18°N.  , 
130°E.  Duringtheperiod  June  16  and  17  the  typhoon  moved 
northwestward  through  the  Philippine  Sea  at  a  speed  of  9 
to  12  kt.  and  slowly  decreased  in  intensity.  At  the  begin- 
ning of  the  19th  Shirley  was  located  in  the  East  China  Sea 
only  100  mi.  east  of  the  mainland  of  China.  Winds  at  this 
time  were  90  kt.  ,  the  storm  was  recurving  to  the  north- 
east, the  intensity  was  decreasing,  and  the  speed  of  move- 
ment was  rapidly  increasing.  Later  on  the  19th  Shirley 
moved  inland  over  the  southern  tip  of  Korea,  with  winds 
of  65  kt.  The  typhoon  continued  to  decrease  as  it  moved 
across  land,  and  early  the  next  day  when  it  moved  into  the 
Sea  of  Japan  winds  were  only  50  kt.  and  the  speed  of  move- 
ment was  30  kt.  The  last  warning  was  issued  at  1800  on 
the  20th.  The  storm  caused  extensive  damage  over  por- 
tions of  southern  Korea.  In  the  southern  provinces  of 
Kyongsang  and  Cholla  77  persons  died;  14  were  missing; 
11,384  became  homeless;  and  heavy  crop  and  property 
damage  occurred.  In  the  Ryukyu  Islands  at  least  21  houses 
were  destroyed.  Among  the  vessels  reporting  gales  near 
Shirley  were  the  KENAI  PENINSULA  over  the  open  waters 
about  400  mi.  southeast  of  Taiwan  on  the  17th,  and  the 
SCHUYLER  O.  BLAND  off  the  east  coast  of  Korea  on  the 
20th.  The  TSUNESHIMA  MARU  and  PRESIDENT  VAN 
BUREN  also  encountered  gale  force  winds  during  Shirley's 
extratropical  stage  over  the  northwestern  Pacific  on  the 
22d  and  23d. 

TRIX,  JUNE  18-JULY  1 

The  vortex  whichwas  later  to  become  typhoon  Trix  was 
generated  in  the  area  near  7°N.  ,  165°E.  on  June  11.  A 
week  later  (on  June  18  and  19),  when  the  storm  was  still 
classed  as  a  tropical  depression,  three  warnings  were  is- 
sued. During  thisperiod  winds  were  20  to  25  kt.  No  fur- 
ther warnings  were  released  until  Trix  had  moved  to  just 
east  of  the  Philippines  and  showed  signs  of  intensification. 
Early  on  the  26th  the  storm  was  120  mi.  east  of  the  cen- 
tral Philippines,  winds  were  40  kt.,  and  Trix  was  moving 
northwestward  at  9  kt.  The  storm  continued  to  move 
northwestward  and  to  intensify,  reaching  typhoon  strength 
early  on  the  27th.  Trix  decreased  to  tropical  storm  in- 
tensity later  on  the  27th  and  moved  inland.  Torrential 
rains  and  winds  of  50  to  60  kt.  accompanied  Trix  as  the 
storm  moved  across  northern  Luzon.  On  the  28th  it  moved 
into  the  South  China  Sea  and  headed  for  the  mainland  of 
China.     Winds  increased  to  70  kt.  the  next  day.    On  the 
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30th  the  storm  recurved  northward  and  passed  about  100 
mi.  to  the  east  of  Hong  Kong.  Trix  had  winds  of  55  kt. 
when  it  moved  inland  over  China  in  the  vicinity  of  Swatow. 
In  northern  Luzon  damage  from  Trix  was  heavy.  Streets 
were  flooded  in  Manila  and  Pasay,  bridges  were  washed 
away,  communication  lines  were  blown  down,  and  crops 
and  public  utilities  damaged.  Damage  to  public  and  pri- 
vate property  was  estimated  at  more  than  $250,000,  and 
at  least  3  persons  were  killed.  The  PVT.  JOSEPH  F. 
MERRELL  was  within  range  of  gale  force  winds  in  Phil- 
ippine waters  on  the  28th,  and  the  PRESIDENT  HOOVER 
reported  50-kt.  winds  in  the  Taiwan  Straits  on  the  30th. 

WENDY,  JULY  9-18 

Typhoon  Wendy  began  forming  in  the  vicinity  of  the  Ma- 
riana Islands  on  the  8th.  On  the  following  day,  when  the 
first  warning  was  issued,  the  tropical  depression  was  a- 
bout  110  mi.  east -northeast  of  Guam  and  winds  were  30  kt. 
The  storm  increased  rapidly  in  intensity,  reaching  typhoon 
strength  early  on  the  10th.  Wendy  skirted  to  the  south  of 
Guam,  bringing  strong  winds  to  the  southern  tip  of  that 
island.  The  storm  continued  to  increase  in  strength  and 
by  late  on  the  12th  winds  were  135  kt.  (the  maximum  for 
Wendy).  After  bypassing  Guam  the  typhoon  moved  in  a 
generally  northwest  direction  during  the  rest  of  its  exist- 
ence. Wendy  passed  over  Taiwan  on  the  16th,  buffeting 
the  northern  portion  of  that  island  with  winds  of  about  70 
kt.  Later  that  day,  when  the  storm  moved  inland  over  the 
mainland  of  China,  surface  winds  had  decreased  to  50  kt. 
Damage  from  Wendy  was  relatively  light.  Taiwan  and 
Guam  had  minor  property  damage  from  strong  winds,  and 
some  flooding  was  reported  over  extreme  northern  Luzon. 
Five  persons  on  Taiwan  were  injured.  Among  vessels 
reporting  winds  in  the  40  to  50-kt.  range  over  the  waters 
near  Taiwan  from  the  14th  through  the  17th  were  the 
FLYING  HAWK,  PRESIDENT  CLEVELAND,  and  TORRY 
CANYON. 

AGNES,  JULY  17-22 

Typhoon  Agnes  moved  in  a  west-northwesterly  direction 
during  her  entire  existence.  The  storm  began  on  the  15th 
as  a  surface  vortex  about  120  mi.  northeast  of  Ulithi.  By 
the  17th  the  vortex  had  moved  to  IS^N.  ,  135°E.  and  sur- 
face winds  were  25  kt.  The  tropical  cyclone  increased 
gradually  in  intensity  from  the  17th  through  the  19th.  Dur- 
ing this  period  the  storm  track  was  toward  the  northern 
Philippines.  On  the  20th,  when  Agnes  moved  across  the 
northern  tip  of  Luzon,  winds  were  75  to  85  kt.  On  the 
2 1st  and  22d  the  storm  moved  through  the  South  China  Sea 
toward  the  mainland  of  China,  and  decreased  in  intensity. 
Winds  were  only  45  kt.  when  the  storm  moved  inland  over 
southern  Kwangtung  on  July  22.  Typhoon  Agnes  caused 
flooding  in  many  towns  of  northern  Luzon.  Minor  damage 
was  reported  in  Hong  Kong. 

BESS,  JULY  27 -AUGUST  11 

Typhoon  Bess  was  considered  to  have  the  most  erratic 
movement  of  any  of  the  typhoons  of  1963.  The  initial  vor- 
tex has  its  beginning  about  120  mi.  northeast  of  Truk  on 
July  24.  On  the  27th  the  tropical  cyclone  was  located 
100  mi.  southwest  of  Guam.    Movement  of  the  storm  was 
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northward  on  the  27th  and  2  8th.  During  the  next  4  days 
the  storm  performed  half  of  a  counterclockwise  loop  and 
then  moved  generally  north-northwestward  during  the  re- 
mainder of  its  existence.  Bess  reached  typhoon  strength 
on  August  3  and  continued  to  deepen  through  the  4th,  when 
the  maximum  winds  (130  kt.  )  for  the  typhoon  occurred. 
The  storm  moved  inland  over  southern  Japan  on  the  9th, 
with  surface  winds  of  about  75  kt.  Bess  weakened  rapidly 
as  it  moved  over  land  and  when  the  storm  moved  into  the 
Sea  of  Japan,  winds  were  only  about  45  kt.  On  the  10th 
the  storm  recurved  northeastward  and  continued  to  weak- 
en. Bess  was  a  slow-moving  typhoon.  During  the  entire 
period  for  which  tropical  warnings  were  issued  (a  record 
61  warnings  in  15-1/4  days)  the  speed  of  movement  was 
less  than  10  kt.  Bess  did  considerable  damage  in  Japan. 
In  the  Kyushu,  Shikoku,  and  Chugoku  areas  nearly  12,000 
homes  were  flooded,  97  houses  were  destroyed  or  badly 
damaged,  and  6,  500  persons  were  left  homeless.  Eight 
persons  died,  several  were  missing,  and  21  ships  sank 
as  a  result  of  the  storm.  Damage  over  Korea  and  the  Ry- 
ukyu  Islands  was  relatively  minor.  The  BAYOU  STATE, 
BONNEVILLE,  C.  E.  DANT,  FLYING  DRAGON,  and 
PIONEER  MYTH  were  among  vessels  encountering  gale 
force  winds  along  the  tropical  portion  of  the  track  of  ty- 
phoon Bess  from  the  3d  through  the  10th. 

CARMEN,  AUGUST  7-17 

Typhoon  Carmen  was  in  the  formative  stage  in  the  Car- 
oline Islands  during  August  2  to  6.  When  the  first  warn- 
ing was  issued  on  the  7th  the  storm  was  located  about  125 
mi.  northeast  of  Woleai  Atoll.  Surface  winds  increased 
from  20  kt.  on  the  7th  to  125  kt.  (the  maximum  for  Car- 
men) on  the  12th.  At  the  time  of  the  strongest  winds,  the 
storm  was  located  less  then  50  mi.  east  of  the  central 
Philippines  and  was  moving  northwestward  (Carmen  moved 
westerly  and  northwesterly  during  its  entire  existence). 
The  typhoon  advanced  inland  over  northern  Luzon  on  the 
13th  with  winds  of  100  kt.  Carmen  moved  into  the  South 
China  Sea  on  the  14th  and  headed  for  Hainan.  Winds  were 
65  to  80  kt.  as  the  storm  moved  across  the  northeastern 
tip  of  that  island  on  the  16th.  When  Carmen  reached  the 
Asiatic  mainland  on  the  17th  surface  winds  had  decreased 
to  45  kt.  Strong  winds,  floods,  and  landslides  wreaked 
considerable  damage  to  crops  and  private  and  public  prop- 
erty in  the  Philippine  Islands.  Over  1,  000  houses  were 
destroyed  and  communication  lines,  roads,  and  bridges 
were  damaged.  One  person  died  and  thousands  were  left 
homeless  as  a  result  of  the  storm.  The  PIONEER  MYTH 
was  within  the  region  of  gale  force  winds  around  Carmen 
at  noon  on  the  15th  near  the  China  coast. 

DELLA,  AUGUST  25-30 

Typhoon  Delia's  counterpart  may  be  found  in  Vera,  a 
typhoon  of  August  25-28,  1962.  Both  storms  were  ap- 
proximately the  same  size,  both  formed  east -southeast 
of  Okinawa  in  the  same  area,  and  the  first  warning  on 
each  was  issued  on  the  same  day  of  the  year  (August  25). 
After  forming,  Delia  moved  generally  northward  toward 
Japan,  recurving  northeastward  on  the  27th.  Although  the 
typhoon  did  not  move  inland,  the  eye  of  the  storm  was  only 
about  75  mi.  southeast  of  southern  Japan  when  the  maxi- 
mum winds  for  Delia  (100  kt.  )  occurred.    Thus,  much  of 
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southern  Japan  was  buffeted  by  strong  winds  and  torrential 
rains.  Over  15,000  homes  were  flooded,  2  persons  died, 
and  considerable  property  was  damaged.  Minor  land  - 
slides  also  were  reported.  According  to  a  newspaper  ac- 
count of  the  storm,  Tokyo  received  over  6  in.  of  rainfall 
in  1  day  from  the  storm.  Among  vessels  reporting  gale 
force  winds  over  the  waters  near  Japan  were  the  GEN.  E. 
D.  PATRICK,  NORTHWESTERN  VICTORY,  PRESIDENT 
LINCOLN,  TSUNESHIMA  MARU,  and  YOUNG  AMERICA. 

ELAINE,  AUGUST  25-2  8 

Typhoon  Elaine  was  one  of  the  smallest  typhoons  of  the 
1963  season.  It  began  forming  on  the  18th  at  10°N.,  175°E. 
A  week  later,  when  the  first  warning  was  issued,  the 
storm  was  located  at  24°N.  ,  155°E.  During  the  next  2 
days  surface  winds  increased  considerably,  becoming 
100  kt.  on  the  27th.  The  direction  of  movement  of  Elaine 
was  northwestward  until  the  26th,  when  it  recurved  to  the 
northeast.  After  recurving,  the  speed  of  movement  of 
the  typhoon  gradually  increased.  At  the  time  of  the  last 
warning  (0600  on  the  2  8th),  surface  winds  had  decreased 
to  65  kt.,  the  storm  was  moving  northeastward  at  27  kt. , 
and  the  location  was  near  39°N.  ,  165°E.  The  maximum 
radius  of  surface  circulation  for  typhoon  Elaine  was  only 
250  mi.  Marcus  Island  was  the  only  land  area  affected 
by  the  storm  and  little  or  no  damage  occurred  there.  Gale 
reports  within  the  circulation  of  Elaine  were  received 
from  the  DE  SOTO,  EMPIRE  STAR,  ISLAND  SKIPPER, 
MARIT  MAERSK,  MOBILE  ENERGY,  TSUNESHIMA 
MARU,   and  YOUNG  AMERICA. 

FAYE,  SEPTEMBER  1-8 

The  surface  vortex  for  typhoon  Faye  formed  100  mi. 
north -northeast  of  Trukon  August  27,  but  it  was  not  until 
5  days  later  (on  September  1)  that  the  developing  storm 
required  the  issuance  of  a  warning.  At  that  time  the  trop- 
ical depression  was  located  at  13°N.  ,  138°E.  and  winds 
were  30  kt.  The  storm  increased  rapidly  to  tj^phoon 
strength  on  September  2.  Surface  winds  continued  to  in- 
crease as  Faye  moved  northwestward  on  September  3  and 
4  and  westward  on  the  5th.  When  the  typhoon  passed 
through  the  Babuyan  Islands  wind  speeds  were  about  100 
kt.  At  the  beginning  of  the  6th  Faye  was  located  about 
150  mi.  southeast  of  Hong  Kong  and  winds  were  110  kt. 
(the  maximum  for  this  tjrphoon).  Winds  gradually  de- 
creased as  the  storm  moved  westward  on  Septembers  and 
7  and  southwestward  along  the  northern  coast  of  Hainan 
Island  on  the  8th.  At  the  time  the  last  warning  was  issued 
(1200  on  the  8th),  Faye  was  located  at  the  coastline  of 
west-central  Hainan  and  surface  winds  were  40  kt.  Floods 
as  a  result  of  the  storm  caused  damage  to  several  prov- 
inces of  the  Philippines.  Three  people  were  killed,  51 
injured,  and  many  were  left  homeless  in  Hong  Kong.  The 
PRESIDENT  ROOSEVELT  and  PHILIPPINE  MAIL  re- 
ported 40  and  60 -kt.  winds  on  the  5th  and  7th,  respec- 
tively, within  the  circulation  of  typhoon  Faye. 

GLORIA,  SEPTEMBER  5-14 

This  storm,  which  began  near  18°N.,  150°E.  ,  moved 
westward  and  west -southwestward  during  the  first  few 
days  of  its  existence.     At  1200  on  the  5th  the  storm  was 
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near  17°N.  ,  140°E.  and  winds  were  30  kt.  Late  on  the 
5th  the  storm  recurved  to  the  northwest  and  intensified  to 
tropical  storm  strength.  During  the  period  September  6 
to  8,  Gloria  continued  to  move  northwestward  and  deepen. 
Typhoon  winds  began  on  the  6th  and  by  early  on  the  9th 
wind  speeds  reached  135  kt.  (maximum  for  Gloria).  Sur- 
face winds  decreased  to  about  100  kt.  as  Gloria  passed 
a  few  miles  to  the  north  of  Taiwan  and  headed  for  the 
mainland  of  China.  The  storm  completed  a  counterclock- 
wise loop  on  the  coast  of  China  and  moved  northeastward 
into  the  East  China  Sea  where  it  continued  to  weaken. 
Gloria  was  one  of  the  two  typhoons  of  1963  to  perform  a 
loop.  Extensive  damage  resulted  from  this  typhoon.  At 
least  13  persons  died  and  16  were  injured  in  northern  and 
central  Luzon  as  heavy  rains  caused  landslides,  flooded 
homes,  and  damaged  crops  and  public  utilities.  Taiwan 
had  severe  property  damage  from  strong  winds  and  severe 
floods.  About  200  persons  died  there  and  thousands  were 
left  homeless.  One  person  died,  3  were  injured,  and  114 
homes  were  destroyed  in  the  Ryukyu  Islands.  The  JAVA 
MAIL,  PIONEER  MART,  PRESIDENT  ROOSEVELT, 
ROBIN  KIRK,  and  SGT.  JACK  J.  PENDLETON  recorded 
gale  force  winds  during  the  period  from  the  8th  through 
the  11th  while  Gloria  was  near  Taiwan. 

JUDY,  SEPTEMBER  30-OCTOBER  4 

The  surface  vortex  which  was  later  to  become  typhoon 
Judy  began  on  September  27  at  10°N.,  154°E.  By  the  30th, 
when  the  first  warning  was  issued,  the  vortex  had  moved 
northwestward  and  was  located  150  mi.  east  of  Saipan. 
The  storm  intensified  rapidly  and  was  upgraded  to  a  ty- 
phoon 12  hr.  after  issuance  of  the  first  warning.  Judy 
continued  to  move  northwestward  and  to  deepen  until  early 
on  the  2d.  At  this  time  the  typhoon  was  located  near  23°N., 
143°E.  and  winds  were  150  kt.  Later  on  the  2d  Judy  re- 
curved to  the  north,  and  passed  about  50  mi.  to  the  east 
of  Iwo  Jima.  The  eye  was  about  25  mi.  east  of  Chichi 
Jima  at  0000  on  the  3d  and  125  to  150-kt.  winds  buffeted 
that  island  for  several  hours.  Judy  began  to  weaken  after 
passing  Chichi  Jima,  the  forward  speed  increased  and  the 
direction  of  movement  became  north-northeasterly.  When 
the  last  warning  was  issued  at  1200  on  the  4th,  Judy  was 
becoming  extratropical,  surface  winds  were  65  kt.  and  the 
storm  was  moving  northeastward  at  18  kt.  This  typhoon 
was  noteworthy  in  that  no  other  1963  western  Pacific  ty- 
phoon had  winds  as  strong  as  those  observed  in  Judy.  Judy 
also  had  the  lowest  sea  level  pressure  (917  mb.)  of  any  of 
the  1963  typhoons.  Chichi  Jima  suffered  extensive  damage 
from  Judy  but  no  deaths  were  reported.  The  GEN.  D.  I. 
SULTAN,  MALLORY  LYKES,  KENNETH  McKAY,  and 
YAKA  reported  gale  force  winds  near  Judy  from  the  3d 
through  the  5th. 

KIT,  OCTOBER  5-11 

The  vortex  which  later  became  the  largest  typhoon  of 
1963  began  developing  about  200  mi.  southwest  of  Guam 
on  the  3d.  Early  on  the  5th  the  center  was  located  at  16°N., 
139°E.  and  winds  were  35  kt.  The  storm  moved  slowly 
northward  on  the  5th  and  gradually  increased  in  intensity. 
Kit  moved  toward  the  northwest  at  7  to  8  kt.  and  reached 
typhoon  intensity  on  the  6th.  For  the  next  2  days  the  ty- 
phoon continued  to  move  in  a  northwesterly  direction  and 
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to  deepen.  Maximum  winds  for  Kit  (135  kt.)  were  reached 
on  the  9th.  Later  that  day  the  storm  recurved  suddenly 
toward  the  northeast,  the  forward  motion  began  to  gradu- 
ally increase,  and  the  typhoon  started  to  weaken.  At  1800 
on  the  11th,  when  the  last  warning  was  issued.  Kit  was 
located  at  33°N.  ,  146°E. ,  winds  had  decreased  to  70  kt.  , 
and  the  storm  was  moving  northeastward  at  35  kt.  The 
maximum  radius  of  the  surface  cyclonic  circulation  for 
Kit  was  700  mi.  The  Bonin  Islands  and  the  Ryukyu  Islands 
were  the  only  land  areas  affected  by  this  typhoon.  The 
amount  of  damage,  if  any,  is  unknown.  The  GEN.  HUGH 
J.  GAFFEY,  PRESIDENT  TYLER,  and  the  SIRA  reported 
gale  force  winds,  and  the  IDAHO,  winds  of  typhoon  inten- 
sity (65  kt.  ),  within  the  circulation  of  Kit  south  and  east 
of  the  Japanese  islands  from  the  9th  to  the  12th. 

LOLA,  OCTOBER  8-19 

Typhoon  Lola  was  first  located  near  7°N.,  167°E.  on  the 
4th.  By  0600  on  the  8th  the  vortex  had  moved  to  a  location 
about  85  mi.  northeast  of  Truk,  and  winds  were  25  kt. 
The  tropical  depression  changed  little  in  intensity  as  it 
moved  northwestward  during  the  next  2  days  and  passed 
over  or  near  Guam.  West  of  Guam  the  storm  made  a  cy- 
clonic loop  while  intensifying  to  50  kt.  Lola  then  traveled 
on  a  generally  northward  track  until  the  14th  when  it 
veered  to  the  west-northwest.  Lola  reached  typhoon 
strength  on  the  14th  and  continued  to  deepen  until  the  17th. 
At  this  time  surface  winds  had  reached  130  kt.  (the  max- 
imum for  Lola)  and  the  storm  recurved  sharply  to  the 
north-northeast.  After  recurving,  Lola  decreased  grad- 
ually in  intensity.  The  last  warning  was  issued  on  the 
19th.  No  reports  of  damage  were  received  for  this  ty- 
phoon. Gale  reports  were  received  from  several  vessels 
along  Lola's  tropical  track  from  the  15th  through  the  20th. 
Among  these  vessels  werethe  NAESS  CLIPPER,  PACIF- 
IC ISLANDER,  PVT.  JOSEPH  F.  MERRELL,  QUEENS- 
VILLE,  SCANDIA  CLIPPER,  SGT.  ANDREW  MILLER, 
TYSON  LYKES,  UNION  FAITH,  and  YOUNG  AMERICA. 

MAMIE.  OCTOBER  15-18 

The  initial  surface  vortex  for  typhoon  Mamie  began  at 
5°N.  ,  169°E.  on  October  10.  By  the  15th  the  storm  had 
moved  to  20°N.,  158°E.  and  winds  were  about  50  kt.  Ma- 
mie developed  rapidly  and  was  upgraded  to  a  typhoon  6  hr. 
after  issuance  of  the  first  warning.  During  the  next  2 
days  it  moved  northwestward  at  11  to  13  kt.  and  continued 
to  intensify.  Maximum  winds  for  Mamie  (100  kt.)  oc- 
curred at  0600  on  the  17th,  after  which  the  storm  began 
to  weaken,  to  move  more  rapidly,  and  to  recurve  to  the 
north.  Typhoon  Mamie  was  over  the  open  ocean  at  all 
times.  Marcus  Island  was  the  only  land  area  affected  by 
the  storm  and  no  appreciable  damage  occurred  there. 

ORA,  OCTOBER  23-29 

Typhoon  Ora  started  developing  near  10°N.  ,  153°E.  on 
the  20th.  During  the  period  October  20  to  23  the  vortex 
moved  northeastward  and  northward.  On  the  23d  the  trop- 
ical depression  was  located  near  18°N.,  160''E.  and  winds 
were  25  kt.  During  the  next  2  days  the  storm  changed  lit- 
tle in  intensity  as  it  moved  on  a  generally  northwesterly 
course.   Rapid  development  to  typhoon  strength  occurred 
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on  the  26th  and  the  intensification  continued  on  the  27th 
when  the  maximum  winds  for  Ora  (80  kt.  )  occurred.  On 
the  2  8th  the  storm  recurved  sharply  toward  the  north - 
northeast  and  began  to  decrease  in  intensity.  No  further 
warnings  were  released  after  1200  on  the  29th.  The  storm 
track  was  over  the  open  ocean  for  the  entire  life  of  this 
typhoon.  Little  or  no  damage  occurred  on  Marcus  Island, 
the  only  land  area  affected  by  Ora.  The  BARFONN, 
GUAM  BEAR,  and  PACHEMIST  recorded  gale  force 
winds  near  Ora  from  the  25th  through  the  29th. 

PHYLLIS,  DECEMBER  12-13 

Typhoon  Phyllis  had  its  beginning  just  off  the  northwest 
coast  of  Mindanao  on  December  8.  This  is  the  only  trop- 
ical cyclone  of  record  (1884-1963)  which  developed  and 
reached  typhoon  intensity  in  the  South  China  Sea  during 
the  month  of  December.  During  the  period  December  8 
to  11  the  vortex  moved  north-northwestward,  and  when 
the  first  warning  was  issued  on  the  12th  the  tropical  cy- 
clone was  located  60  mi.  northwest  of  Mindoro.  Later 
on  the  12th  Phyllis  increased  to  typhoon  strength.  Max- 
imum winds  for  this  typhoon  (75  kt.)  were  reached  on  the 
13th.  The  storm  then  skirted  the  northern  portion  of 
Luzon,  moved  northeastward  into  the  Philippine  Sea  and 
decreased  rapidly  in  intensity.  Considering  the  size  of 
the  circulation  area,  Phyllis  was  the  smallest  typhoon  of 
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1963.  It  also  had  the  shortest  period  of  typhoon  force 
winds  (1-1/4  days).  Typhoon  Phyllis  caused  minor  dam- 
age to  portions  of  northern  Luzon. 

SUSAN,  DECEMBER  18-28 

Typhoon  Susan  began  development  south  of  5°N.  and  was 
the  only  typhoon  of  1963  to  begin  that  far  south.  The  in- 
itial vortex  formed  at  4°N.,  172°E.  on  the  18th.  Intensi- 
fication took  place  as  the  vortex  moved  through  the  Mar- 
shall Islands  and  by  the  21st  the  storm  had  reached  ty- 
phoon strength.  At  this  time  Susan  was  located  near  8°N., 
165°E.  and  was  moving  west -northwestward.  The  typhoon 
continued  to  move  in  the  same  direction  and  to  intensify 
during  the  period  December  21  to  25.  When  Susan  moved 
through  the  Mariana  Islands  between  Saipan  and  Guam  on 
the  24th,  maximum  surface  winds  in  the  storm  were  115 
to  125  kt.  On  the  26th  winds  reached  135  kt.  (highest  for 
Susan).  It  was  on  this  day  that  the  storm  recurved  sharply 
to  the  northeast.  Susan  began  weakening  on  the  27th  and 
the  last  warning  was  issued  at  1800  on  the  28th.  Susan 
traveled  3,  200  mi.  during  the  period  that  tropical  warn- 
ings were  issued  for  the  storm.  The  Mariana  Islands  and 
Marcus  Island  reported  damage  from  the  typhoon.  Many 
homes  on  Saipan,  Rota,  and  Tinian  were  damaged  or  de- 
stroyed and  the  crops  on  those  islands  suffered  heavy 
damage.    Two  persons  on  Saipan  were  injured. 
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GENERAL  SUMMARY  OF  FLOOD  LOSSES  FOR  1962 


i 


Monetary  losses  from  floods  in  the  United  States  during 
1962,  estimated  at  $75,  236,  600  was  49  percent  of  what  it 
was  in  1961.  This  is  the  lowest  damages  sustained  from 
floods  since  1956  when  the  losses  totalled  $64,688,  000. 
In  comparison  with  the  National  average  of  $350,000,000, 
based  on  the  10-year  period  1949  to  1958  (adjusted  to  the 
1958  price  index)  the  flood  loss  in  1962  was  about  21  per- 
cent. 

The  total  loss  of  life  in  1962  was  19,  compared  to  52  in 
1961,  and  25  in  1959.  This  was  the  lowest  loss  of  lives 
lost  from  floods  since  1932  when  11  lives  were  lost.  In 
comparison  with  the  National  average  of  81  lives  during 
the  last  38  years  (1925-1962)  it  was  less  than  25  percent. 

The  savings  resulting  from  the  flood  forecasting  and 
warning  service  were,  as  compiled  from  fragmentary  in- 
formation, approximately  $6,  500,  000.  This  figure  rep- 
resents statistics  collected  from  less  than  15  percent  of 


the  river  systems  where  flooding  was  reported  during  the 
year. 

The  most  damaging  floods  during  1962  occurred  during 
the  latter  part  of  February  and  the  first  part  of  March. 
The  flooding  was  especially  severe  in  Kentucky  and  in 
southeastern  Idaho.  Flooding  along  the  Red  River  in 
Kentucky  was  of  record  proportions.  A  few  cities  were 
isolated  or  inundated  by  the  rising  waters.  Severe  flash 
flooding  occurred  in  the  headwaters  of  the  Licking  River 
and  on  creeks  flowing  into  the  North  Fork  of  the  Kentucky 
River.  The  highest  stages  of  record  occurred  along  the 
upper  Green  River  in  Kentucky.  Maximum  floods  of 
record  occurred  in  southeastern  Idaho  in  the  Portneuf, 
Blackfoot,  and  Henrys  Fork  Basins.  Damage  in  this  area 
was  heavy  and  was  estimated  at  over  $7.5  million.  Many 
families  were  driven  from  their  homes. 
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GENERAL  SUMMARY  OF  RIVER  AND  FLOOD  CONDITIONS 

YEAR  1963 


The  most  destructive  floods  during  1963  occurred  in  the 
Ohio  Basin  during  March.  Parts  of  West  Virginia,  Vir- 
ginia, and  Kentucky  were  declared  Disaster  Areas  by  the 
President.  At  least  17  persons  lost  their  lives  and  dam- 
ages were  estimated  in  the  tens  of  millions. 

The  record-breaking  drought  in  California  was  ended 
abruptly  on  January  29  when  a  violent  storm  hit  the  cen- 
tral part  of  the  State.  Precipitation  ranged  from  less 
than  half  an  inch  in  Los  Angeles  to  more  than  27  inches 
in  the  Sierra  National  Forest.  Several  mountain  stations 
reported  storm  totals  in  excess  of  those  in  the  big  floods 
of  1950  and  1955.  Many  highways  and  railroads  were 
blocked  by  flood  waters  and  mudslides.  Record-breaking 
stages  occurred  at  many  gaging  stations  in  the  northern 
Sierras.  Flooding  reported  elsewhere  during  January 
was  mostly  minor. 

Major  floods  occurred  in  California,  Nevada,  Idaho, 
Oregon,  Washington,  and  Montana  early  in  February. 
Hardest  hit  were  the  basins  of  the  American,  Yuba,  and 
Truckee  Rivers,  where  flood  peaks  in  many  areas  reached 
alltime  highs.  Seven  western  counties  in  Nevada  were 
declared  disaster  areas  by  the  President,  where  damage 
to  farms,  homes,  businesses,  roads,  and  public  utilities 
was  estimated  to  be  in  excess  of  $3  million.  Near  record 
flooding  occurred  in  several  basins  in  southern  Idaho. 

Destructive  floods  occurred  in  the  Ohio  Basin  during 
March.  The  Guyandot  and  Tug  Fork  Rivers  in  West  Vir- 
ginia reached  the  highest  stages  of  record.  Crest  stages 
in  the  headwaters  of  the  Kentucky  Basin  were  only  2  feet 
below  the  record  flood  of  1957.  Major  flooding  occurred 
in  the  upper  Cumberland  Basin  in  southeastern  Kentucky 
and  on  Stones  and  Harpeth  Rivers  in  Tennessee.  Small 
streams  in  Woodbury,  Tenn. ,  were  the  highest  since 
1902.  The  main  stem  of  the  Ohio  was  above  flood  stage 
for  22  consecutive  days  at  Cincinnati,  Ohio,  the  longest 
consecutive  period  on  record.  Parts  of  West  Virginia, 
Virginia,  and  Kentucky  were  declared  Disaster  Areas  by 
the  President. 

Flooding  in  continental  United  States  during  April  was 
mostly  minor.  Heavy  local  flooding  occurred  on  the 
northern  islands  of  Hawaii  on  Kauai  and  Oahu  due  to  tor- 
rential rains.  Bucket  survey  confirmed  report  of  18 -inch 
rainfall  in  8  hours  at  Hakipuu  Mauka,  Oahu,  on  April  15. 
This  was  one  of  the  heaviest  storms  to  hit  the  northern 
islands  in  many  years,  if  not  a  100 -year  storm.  The 
total  storm  damage  was  estimated  at  $2.2  million. 

The  most  damaging  floods  during  May  occurred  in  the 
East  Gulf  of  Mexico  drainage.  The  floods  in  Georgia  and 
Alabama  caused  over  $1  million  in  damages.  Flooding 


reported  elsewhere  in  continental  United  States  was 
mostly  light. 

Near  record  flash  floods  occurred  during  June  in  east- 
central  Nebraska,  causing  heavy  damages  and  some  loss 
of  life.  Record  flooding  occurred  in  the  upper  Big  Blue 
River  Basin  in  Nebraska.  Flash  floods  were  reported  in 
Alabama,  Kansas,  Oklahoma,  and  Utah.  Flooding  re- 
ported elsewhere  in  continental  United  States  was  mostly 
light. 

Flash  floods  were  reported  over  widely  scattered  areas 
of  continental  United  States  during  July.  The  most  dam- 
aging one  reported  was  in  the  Hot  Springs,  Ark. ,  area. 
This  was  the  worst  flash  flood  in  this  area  since  May  14, 
1923.  Heavy  floods  occurred  on  the  Yaguez  River  at 
Mayaguez,  Puerto  Rico,  on  July  30.  According  to  local 
residents,  it  was  the  worst  flood  in  20  years. 

Flash  floods  occurred  over  widely  scattered  areas  of 
continental  United  States  during  August.  The  most  dam- 
aging one  was  reported  in  the  Buffalo,  N.  Y.  ,  area. 
Heavy  floods  occurred  on  coastal  streams  in  southern 
Puerto  Rico  on  August  27  and  28.  The  damages  were  es- 
timated between  $4  and  $7  million.  More  than  500  fami- 
lies were  evacuated. 

Flooding  during  September  throughout  the  Country  was 
mostly  minor.  Hurricane  Cindy  which  moved  inland  west 
of  Beaumont,  Tex.  ,  produced  only  light  flooding  along 
the  coastal  areas  of  Texas  and  Louisiana. 

Drought  conditions  prevailed  throughout  most  of  the 
continental  United  States  during  October.  Numerous  sta- 
tions throughout  the  Country  reported  no  measurable  pre- 
cipitation. Many  small  streams  were  dry  in  portions  of 
their  channel.  Record  low  stages  occurred  on  many 
rivers  throughout  the  land.  The  only  flooding  reported 
during  October  was  on  the  Choctawatchee  River  in  Flori- 
da, The  flooding  was  minor  and  due  to  precipitation, 
which  fell  during  the  latter  part  of  September. 

Flooding  during  November  was  mostly  minor.  The 
drought  conditions,  which  prevailed  throughout  most  of 
the  Country  during  October,  began  to  break  during  No- 
vember. The  Colorado  River  at  Smithville,  Tex.,  reached 
a  record  low  stage  of  0.  68  foot  on  November  29.  This 
was  the  second  longest  period  of  record  that  the  Missis- 
sippi River  at  Memphis,  Tenn.  ,  had  remained  at  or  be- 
low 0.  0  (zero)  feet. 

The  only  flooding  reported  in  continental  United  States 
during  December  was  in  South  Carolina,  It  was  very 
shallow  and  no  damage  was  reported.  Near  record  low 
stages  were  reached  on  the  Lower  Mississippi  near  the 
end  of  the  month. 
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SOLAR  RADIATION  DATA 

Average  daily  values  (direct  and  diffuse)  received 
on  a  horizontal  surface,  tabulated  in  langleys. 


Station 


Albuquerque,   N.  Mex. 
Ames,  Iowa 
Annette,  Alaska 
Apalachlcola,  Florida 
Astoria,  Oregon 

Atlanta,  Georgia 
Barrow,  Alaska 
Bethel,  Alsaka 
Bismarck,   N.  Dak. 
Blue  Hill  Obs.,  Mass. 

Boise,  Idaho 
Boston,  Mass. 
Brownsville,  Texas 
Burlington,   Vt . 
Canton  Island,  Pacific 

Caribou,  Me. 
Charleston,   S.  C. 
Cleveland,  Ohio 
Columbia,  Mo. 
Corvallis,  Oregon 

Davis,  Calif. 
Dodge  City,   Kans . 
El  Centro,  Calif. 
El  Paso,  Texas 
Ely,  Nev. 

Fairbanks,  Alaska 
Flaming  Gorge,  Utah 
Ft.  Worth,  Texas 
Fresno,  Calif. 
Gainesville,  Fla. 

Glasgow,  Mont. 
Grand  Junction,  Colo. 
Great  Falls,  Mont. 
Greensboro,   N.  C. 
Griffin,  Ga . 

Cape  Hatteras,   N.  C. 
Indianapolis,  Ind. 
Inyokern  China  Lake,  Calif. 
Ithaca,   N.  Y. 
Lake  Charles,  La. 

Lakeland,  Fla. 

Lander,  Wyo. 

East  Lansing,  Mich. 

Laramie,   Wyo.    CU  of  Wyoming) 

Las  Vegas,  Nev. 

Leraont,  111. 

Little  Rock,  Ark. 

Los  Angeles,   Calif.  (U) 

Los  Angeles,  Calif. 

Manhattan,  Kans. 

Matanuska,  Alaska 
Mauna  Loa  Obs.,  Hawaii 
Medford,  Oreg, 
Miami,  Fla. 
Midland,  Texas 

Nashville,  Tenn. 
Newport ,   R .   I . 
New  York,   N.  Y.  (U) 
North  Omaha,   Nebr . 
Oak  Ridge,  Tenn. 

Oklahoma  City,  Okla. 
Page,  Ariz. 
Phoenix,  Ariz. 
Portland,  Me. 
Prosser  4  NE,  Wash. 

Pullman,  Wash. 
Rapid  City,   S.  Dak. 
Riverside,  Calif, 
St.  Cloud,  .Minn. 
Salt  Lake  City,  Utah 

San  Antonio,  Texas 

Santa  Maria,  Calif. 

Sault  Ste.   Marie,  Mich. 

Sayville,  N.  Y. 

Seattle,   Wash.    (U.  of  Wash.) 

Seattle-Tacoraa,  Wash. 
Shreveport,  La. 
Spokane,  Wash. 
State  College,  Pa. 
Sterling,  Va. 

Stillwater,  Okla. 
Swan  Island,   W.  I. 
Tampa,  Fla. 

Tucson,    Ariz.    (U.   of  Ariz.) 


January 


308 
16S 
56 
265 
115 


29 
173 
157 

159 
158 
257 
128 


126 
253 
165 
177 

151 

199 
252 

361 
256 


221 
261 


154 
279 
125 
248 
253 

222 
211 
350 
123 
197 


235 
150 
206 
290 

157 
196 
233 
237 
191 


553 
157 
334 
361 

181 
164 
157 
203 
186 

260 
224 
314 
152 


138 
186 
270 
165 
198 

291 
260 
169 
140 


210 
114 
176 
213 

248 
444 
301 
327 


Februaiy 


385 
262 
79 
341 
147 

343 
31 
115 
189 
257 

235 
256 
383 

240 
679 

251 
299 
195 
269 
157 

279 
353 
393 
464 
322 

84 
312 
311 
261 


170 
382 
206 


269 
286 


216 
354 


309 
248 
274 
388 


282 
316 
315 
289 


237 
193 
355 


277 
254 

267 
258 

317 
328 
403 
236 
221 

199 
235 
364 
244 
291 


186 
153 


327 
163 
260 
277 

292 
473 
347 
415 


315 
259 
452 
272 

443 
184 
235 
366 
335 

359 
334 
395 
337 
643 


414 
453 
489 
574 
454 

208 
429 
459 
434 


340 
461 
327 
402 
456 

421 
314 


458 
302 
409 
516 


424 
472 
480 
355 

209 
529 
347 
533 


391 
328 

340 
354 

416 
464 

530 
357 
336 

329 
388 
499 
324 
465 

410 
480 

260 
215 

247 
429 
294 
303 
359 

399 
561 
487 
524 


April 


626 
384 
368 
552 
408 

507 
371 
482 
379 
451 

418 
452 
517 
398 
585 

406 
509 


483 
582 
585 
664 
457 

397 
455 
461 
508 
528 

352 
558 
413 
503 
540 

504 
487 
728 
422 
489 


493 
433 
466 
626 

464 
388 
573 
580 
442 

357 
515 
397 
606 
529 

443 
458 

427 
418 

461 
541 
628 
431 
464 

408 
425 
588 
403 
441 

436 
580 
499 
373 
319 

328 
458 
360 
484 
497 

435 
642 
615 
627 


May 


504 
586 
560 

569 
486 

502 
529 

580 
518 
527 
516 
543 


555 
528 


662 
709 
621 

539 
596 
549 
639 
529 

512 
706 
525 
528 
620 

498 
589 
805 


582 
533 
514 
711 


520 
481 
500 
428 

478 
480 
548 
551 
574 

489 
533 

484 
487 

495 
613 
680 
499 


530 
584 
450 
644 

489 
490 
578 
430 
491 

568 
581 
602 
529 
559 

508 
644 
606 
691 


731 
575 
351 
546 
500 

512 
577 
431 
582 
558 

578 
559 
627 
541 
496 

569 
486 
557 
627 
544 

765 
629 
696 
763 
602 

485 
651 
625 
713 
549 

563 
692 
515 
519 
537 

521 
614 

499 
548 


642 
622 
571 
764 

617 
539 
517 
524 
578 

434 
668 

551 
620 

490 
543 

623 
443 

573 
582 
732 
603 
703 


577 
643 
566 
676 


612 
407 
534 

463 
600 
566 
536 
581 

598 
588 
574 
7  57 


July 


636 
534 
357 
506 
487 

576 
429 
387 
587 
533 

738 
524 
590 
505 
521 

489 
537 
502 
602 
585 

756 
654 
650 
675 
762 

463 
581 
667 
738 


653 
679 
615 
537 
565 

545 
579 

512 
•  546 


531 
748 

559 
455 
723 
664 
543 


712 
675 
608 
630 

488 

523 

585 
436 

561 
579 
656 
532 
719 


555 
748 
560 
721 


571 
390 
524 

488 
552 
636 
563 
583 

588 
522 
564 
636 


August 


September 


578 
419 
315 
478 
431 

486 
210 
229 
526 
471 

601 
463 
595 
401 
554 

371 
496 
402 
516 
506 

660 
566 
548 
612 
620 

311 
430 
611 
642 


566 
515 
530 
514 
595 

498 
485 


500 
482 
422 
617 

444 
449 
639 
587 
485 


696 
606 
526 
562 

474 
464 

503 
430 

526 
493 
558 
435 


504 
648 
489 
592 


462 
347 
506 

457 
551 
566 
475 
520 

550 
593 
524 


525 
37  5 
135 


391 
115 
243 
359 
357 

439 
359 
436 
411 
608 

379 
405 
355 
445 
406 

489 
463 
459 
585 
495 

262 
436 
453 
480 
380 

392 
525 
366 
435 
489 

368 
448 


439 
387 
416 
538 

388 
371 
496 
4S1 
455 


594 
458 
387 
479 

419 
343 


435 
458 
532 
398 
471 


364 
535 
343 
487 


349 
256 
363 

348 
412 
402 
445 
402 

447 

525 
396 


434 
312 

452 
172 

430 
37 
120 
283 
327 

275 
311 
378 
291 
611 

230 
367 
264 
343 
229 

372 
373 
377 
486 
387 


340 
405 
353 
412 

267 
388 
245 
400 
497 

362 
354 


457 
363 
305 
310 
399 

309 
336 
359 
357 
357 

101 
578 

419 
402 

374 
324 

369 
348 

376 
358 
435 
306 


297 
408 
275 
360 


182 
381 
237 
338 
362 

390 
459 
454 


303 
98 


61 
168 
124 

149 
121 
341 
114 
637 

90 
306 
100 
207 
116 

195 
272 

366 
272 

360 
258 
281 
191 
334 

168 
291 
138 
252 
344 

271 
210 

86 
285 

330 
227 
141 
225 
310 

173 
219 
280 
282 
244 


551 
126 
324 
316 

170 
147 
170 
232 
179 

274 
271 
347 
107 


191 
323 
153 
216 

291 

114 
99 
94 


120 
202 


272 
335 


317 
171 


263 
71 


18 
132 
159 

119 
148 
228 
145 
527 

127 
248 
117 
209 
85 

108 
215 
267 
335 
239 

5 

200 
223 


120 
240 
109 
212 


212 
209 


274 
185 
138 
177 
286 

166 
193 
269 
277 
203 


497 
101 
304 
203 


155 
140 
193 
184 

207 
242 
319 
160 


143 
324 
126 
139 

227 
281 
118 


141 

153 

218 
371 
275 


Note;     Langley  is  the  unit  to  denote  one  gram  calorie  per  square  centlmeti 
(U)   Indicates  Urban  sites. 

*  20  Observations. 

#  Sun  below  horizon  Nov  18  through  Jan.  24,  inclusive. 
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